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PREFACE. 


I. 


THs Volume is designed for the use, not only of those engaged in the decypherment 
of Indian inscriptions and the compilation of Indian history, but also of Judicial Courts and 
Government Offices in India. Documents bearing dates prior to those given in any existing 
almanack are often produced before Courts of Justice as evidence of title; and since forgeries, 
many of them of great antiquity, abound, it is necessary to have at hand means for testing 
and verifying the authenticity of these exhibits, Within the last ten years much light has been 
thrown on the subject of the Indian methods of time-reckoning by the publications of Professor 
Jacobi, Dr. Schram, Professor Kielhorn, Dr. Fleet, Pandit Sa&kara Bálkrishna Dlkshit, and others; 
but these, having appeared only in scientific periodicals, are not readily accessible to officials in 
India. The Government of Madras, therefore, desiring to have a summary of the subject with 
Tables for ready reference, requested me to undertake the work. In process of time the scheme 
was widened, and in its present shape it embraces the whole of British India, receiving im that 
capacity the recognition of the Secretary of State for India. Besides containing a full explanation 
of the Indian chronological system, with the necessary tables, the volume is enriched by a set 
of Tables of Eclipses most kindly sent to me by Dr. Robert Schram of Vienna. 

In the earlier stages of my labours I had the advantage of receiving much support and 
assistance from Dr. J. Burgess (late Director-General of the Archeological Survey of India) to 
whom | desire to express my sincere thanks. After completing a large part of the calculations 
necessary for determining the elements of Table L, and drawing up the draft of an introductory 
treatise, I entered into correspondence with Mr. Saükara Bálkrishna Dikshit, with the result that, 
after a short interval, we agreed to complete the work as joint authors." The introductory treatise 
is mainly his, but I have added to it several explanatory paragraphs, amongst others those 
relating to astronomical phenomena. 

Tables XIV. and XV. were prepared by Mr. T. Lakshmiah Naidu of Madras. 

It is impossible to over-estimate the value of the work done by Dr. Schram, which renders 
it now for the first time easy for anyone to ascertain the incidence, in time and place, of every 
solar eclipse occurring in India during the past 1600 years, but while thus briefly noting his services 
in the cause of science, T cannot neglect this opportunity of expressing to him my gratitude for his 
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I must also tender my warm thanks for much invaluable help to Mr. H. H. Turner, Savilian 
Professor of Astronomy at Oxford, to Professor Kielhorn, C.LE., of Güttingen, and to Professor 


Jacobi. 


The Tables have been tested and re-tested, and we believe that they may be safely relied 
on for accuracy. No pains have been spared to secure this object. 


H 


It was only in September, 1893, that I became acquainted with Mr. R. Sewell, after he 
had already made much progress in the calculations necessary for the principal articles of 
Table L of this work, and had almost finished a large portion of them. 

The idea then occurred to me that by inserting the a, 4, с figures (cols. 23, 24, and 25 
of Table L) which Mr. Sewell had already worked out for the initial days ofthe luni-solar years, 
but had not proposed to print in full, and by adding some of Professor Jacobi's Tables published 
in the Zmdiam Antigwary, not only could the exact moment of the beginning and end of all luni- 
solar tithis be calculated, but also the beginning and ending moments of the nakshatra, yoga, 
and karana for any day of any year; and again, that by giving the exact moment of the Mesha 


gankranti for each solar year the exact European equivalent for every solar date could also be 


determined. 1 therefore proceeded to work out the details for the Mesha saükrántis, and then 
framed rules and examples for the exact calculation of the required dates, for this purpose 
extending and modifying Professor Jacobi's Tables to suit my methods. Full explanation of the 
mode of calculation is given in the Text. The general scheme was originally propounded by 
M. Largeteau, but we have to thank Professor Jacobi for his publications which have formed 
the foundation on which we have built. 

My calculation for the moments of Mesha sankrántis, of mean intercalations of months 
(Mr. Sewell worked out the true intercalations), and of the samvatsaras of the cycle of Jupiter 
Were carried out by simple methods of my own. Mr. Sewell had prepared the rough draft of 
a treatise giving an account of the Hindu and Muhammadan systems of réckoning, and collecting 
much of the information now embodied in the Text. But I found it necessary to re-write this, 
and to add a quantity of new matter. 

I am responsible for all information given in this work which is either new to European 


scholars, or which differs from that generally received by them. All points regarding which 


any difference of opinion seems possible are printed in footnotes, and not in the Text. They 


are not, of course, fully discussed as this is not a controversial work. 


Every precaution has been taken to avoid error, but all corrections of mistakes which 
may have crept in, as well as all suggestions for improvement in the future, will be gladly and 
thankfully received. 


S. BALKRISHNA DIKSHIT. 
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THE INDIAN CALENDAR. 





PART I. 


THE HINDU CALENDAR. 


i. In articles 118 to 134 below are detailed the various uses to which this work may 
be applied. Briefly speaking our chief objects are three; firstly, to provide simple methods for 
converting any Indian date—luni-solar or so r—falling between the years A.D. 300 and 1900 
into its equivalent date A.D., and vice versa, and for finding the week-day corresponding to any 
such date; secondly, to enable a speedy calculation to be made for the determination of the re- 
maining three of the five principal elements of an Indian pavchaiga (calendar), viz., the nakshatra, 
yoga, and karapa, at any moment of any given date during the same period, whether that date be 
given in Indian or European style; and thirdly, to provide an easy process for the verification of 
Indian dates falling in the period of which we treat. 

2. For securing these objects several Tables are given. Table I. is the principal Table, 
the others are auxiliary, They are described in Part HL below. ‘Three separate methods are 
given for securing the first of the above objects, and these are detailed in Part IV. . 
All these three methods are simple and easy, the first two being remarkably so, and it is these 
which we have designed for the use of courts and offices in India. The first method (A) (Arts. 135, 136) 
is of the utmost simplicity, consisting solely in the use of an eye-table in conjunction with 
Table L, no calculation whatever being required. The second (B) is a method for obtaining 
approximate results by a very brief calculation (Arts. 137, 138) by the use of Tables L, II. and 
IX The result by both these methods is often correct, and it is always within one or two days 
of the truth, the latter rarely. Standing by itself, that is, it can always, provided that the era 
and the original bases of calculation of the given date are known, be depended on as being 
within two days of the truth, and is often only one day out, while as often it is correct. 
When the week-day happens to be mentioned in the given date its equivalent, always under 
the above proviso, can be fixed correctly by either of these methods.! The third method (C) 


1 Ses Art. 196 below. 
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is a method by which entirely correct results may be obtained by the use of Tables L to XL 
(Arts. 139 to 160), and though a little more complicated is perfectly simple and easy when once studied 
and understood. From these results the nakshatra, yoga, and karana can be easily calculated. 

3. Calculation of a date may be at once begun by using Part IV. below, but the process 
will be more intelligible to the reader if the nature of the Indian calendar is carefully explained 
to him beforehand, for this is much more intricate than any other known system in use. 


Elements and Definitions. ? 


4. Тйс раясАйяда. The patchanga (calendar), /#. that which has five (pascha) limbs 
4 (a&gas), concerns chiefly five elements of time-division, viz., the vára, tithi, nakshatra, yoga 
and Кагапа. 

5. The vára or week-day. The natural or solar day is called a sávama divasa in Hindu 
Astronomy. The days are named as in Europe after the sun, moon, and five principal planets, ! 
and are called ras (week-days), seven of which compose the week, or cycle of våras. А vara 
begins at sunrise. The week-days, with their serial numbers as used in this work and their 
various Sanskrit synonyms, are given in the following list. The more common names are given 
in italics. The list is fairly exhaustive but does not pretend to be absolutely so. 


Days of the Week. 


1. Sunday. Adi, ® Aditya, Ravi, Ahaskara, Arka, Aruna, Bhattáraka, Aharpati, 
Bhaskara, Bradhna, Bhanu ctc. 

2. Monday. Soma, Abja, Chandramas, Chandra, Indu, Nishpati, Kshapükara, etc. 

3. Tuesday. Mangala, Angiraka, Bhauma, Mahisuta, Rohitanga. 

4. Wednesday. Budha, Baudha, Rauhineya, Saumya. 

$. Thursday. Guru, Angirasa, Brihaspati, Dhishana, Suráchárya, Váchaspati, ete. 

6. Friday. Sukra, Bhårgava, Bbrigu, Daityaguru, Kåvya, Uśanas, Kavi. я 

7.) Saturday. Sani, Sauri, Manda. 


Time-Divisions. 
6. The Indian time-divisions. The subdivisions of a solar day (såvana divasa) are as follow: 


A prativipala (sura) is equal to 0.006 of a second. 

60 prativipalas make t vipala (para, káshtha-kalà) = 0.4 of a second. 
60 vipalas do. 1 pala (vighati, vinadi) = 24 seconds. 

60 palas do. 1 ghatikà (ghati, danda, nádi, nàdikà) — 24 minutes, 
60 ghatikas до. 1 divasa (dina, vara, vasara) = I solar day. 


Again 


10 vipalas do. 1 prága — 4 seconds. 
6 pránas do. 1 pala — 24 seconds. 


l H sems almos! certain that both systems һай а common origin in Chaldma, The first is the of the wun, the second 
af the moon, the third ef Mars, the fourth of Merrury, the fifth of Jupiter, the sixth of Venus, the of Наи. (R SÍ 

2 ‘The word ей із 1» be affixed to each of these names; Revi Sun, Ravindra = Sunday. і 

8 In the Table, for convenience of addition, Saturday in styled O. _ 1 Я ? 


THE HINDU CALENDAR. 3 


7. The tithi, amavasya, pirnima, The moment of new moon, or that point of time 
when the longitudes of the sun and moon are equal, is called amdvasyé (lit. the “ dwelling | 
together” of the sun and moon). A “ti is the time occupied by the moon in increasing her | 
distance from the sun by 12 degrees; in other words, at the exact point of time when the moon 
(whose apparent motion is much faster than that of the sun), moving castwards from the sun 
after the amivasya, leaves the sun behind by 12 degrees, the first tithi, which is called pratipada 
or fratipad, ends; and so with the rest, the complete synodic revolution of the moon or one 
lunation occupying зо біз бог the 360 degrees. Since, however, the motions of the sun and 
moon are always varying in speed! the length of a tithi constantly alters. The variations in the 
length of a tithi are as follow, according to Hindu calculations: 


gh. pa. vipa, A. т. 5. 
Average or mean length 59 3 40.23 23 37 28.092 
Greatest length 65 16 о 26 6 24 
Least length | 53 56 о 21 34 24 


| The moment of full moon, or that point of time when the moon is furthest from the sun,— 
astronomically speaking when the difference between the longitudes of the sun and moon amounts 
to 180 degrees—is called уйгийнд. The tithi which ends with the moment of amávásyà is 
itself called “amavasya", and similarly the tithi which ends with the moment of full moon is 
called "pürpimá." (For further details see Arts. 29, 31, 32.) 

8. The nakshatra. The 27th part of the ecliptic is called a maéshatra, and therefore each 
nakshatra occupies (= ) 13* 20. The time which the moon (whose motion continually varies 
in speed) or any other heavenly body requires to travel over the 27th part of the ecliptic is 
also called a nakshatra. The length of the moon's nakshatra is: 


gh. pa. vipa. Л. т. 5. 

Mean 60 42 534 24 17 936 
, Greatest 66 2I о 26 32 24 
Least 55 56. о 22 22 24 


B It will be seen from this that the moon travels nearly one nakshatra daily. The daily 

nakshatra of the moon is given in every pañchàñg (native almanack) and forms one of its five articles. 

The names of the 27 nakshatras will be found in Table VIII, column 7. (See Arts. 38, 42.) 
9. The yoga. The period oftime during which the joint motion in longitude, or the sum of the mo- 


tions, of the sun and moon is increased by 13"20', is called a yoga, lit. * addition". Itslength varies thus : 
gh. pa. стра. | А. т. 5. 
Mean 56 29 21.75 22 35 447 
Greatest бі 3! о 24 36 24 
Least 52 12 о 20 52 48 


The names of the 27 yogas will be found in Table VIIL, col. 12. (See Art. 39) 

| то. The karana. A karana is half a tithi, or the time during which the difference of 
the longitudes of the sun and moon is increased by 6 degrees. The names of the karanas are 
. given in Table VIIL, cols. 4 and 5. (See Art. go.) 

erm zt in the motions of the earth and the moon. Tt is caisead by actua] alterations im rate of 


rapidity of « im consequence of the elliptical farm of the orbits and the moon's actual perturbations; and by spparent 
m im consequence of the plane of the moon's orbit being at an angle to the plane of the ecliptic. [R 5.) 
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11. Тіс faksha. Тһе next natural division of time greater than a solar day is ће дайа 
(lit. a wing *) or moon's fortnight. The fortnight during which the moon is waxing has several names, 
ihe commonest of which are sukla or fuddha (lit. “ bright”, that during which the period of the night 
following sunset is illuminated in consequence of the moon being above the horizon). The fortnight 
during which the moon is waning is called most commonly érishya or bahula or vadya (lit “ black”, 
“dark", or the fortnight during which the portion of the night following sunset is dark in consequence 
of the moon being below the horizon). The first fortnight begins with the end of amávásyá and lasts 
up to the end of pürnimá; the second lasts from the end of pirnima tothe end of amivasya. 
The words "pürva" (former or first) and “apara” (latter or second) are sometimes used for 
śukla and krishna respectively. “ Sudi” (or *sudi") is sometimes used for Sukla, and “vadi" or 
“badi” for krishpa. They are popular corruptions of the words “ Suddha " and ** vadya " respectively. 

12. Lunar months. The next natural division of time is the lunation, or lunar month of 
two lunar fortnights, viz., the period of time between two successive new or full moons. It is 
called a ckándra mása, or lunar month, and is the time of the moon's synodic revolution, 

The names of the lunar months will be found in Table I., Parts i. and ii., and Table HE, 
col. 2, and a complete discussion on the lunisolar month system of the Hindus in Arts. 41 
to si. (For the solar months see Arts. 22 to 24.) 

13. Amanta and pirnimanta systems. Since either the amavasya or pirnima, the new 
moon or the full moon, may be taken as the natural end of a lunar month, there are in use 
in India two schemes of such beginning and ending. By one, called the amanta system, a 
month ends with the moment of amávásyà or new moon; by the other it ends with the pürnimá 
or full moon, and this latter is called a fZrgiánta month. The pürnimánta scheme is now in 
use in Northern India, and the amánta scheme in Southern India. ‘There is epigraphical evidence 
to show that the pürnimánta scheme was also in use in at least some parts of Southern India 


3 

у 291 days. The period of ber exact arhital revolution is called her “sidercal revolution”. The term “synodic” was given 
of the and moon being then together im the heavens (cf "symod"). The sidereal revolution of the moon is less by 

two days thas her synodie revolution in cousequence of the forward movement of the certh on the ecliptic. This will be 

seen by the accompanying figure, where ST is а fixed stat, S the aun, E the earih, C the ecliptie, МУ the moun, (A) the po- 
our the position at next new moon. The circle M to M! representing the wideren) revolution, its synodic 

revolution is M to M! plua M! to N, [R. $] i 





C. A. Young (“General Astronomy”, Edit, of 1559, p. 898) gives the following us 
4. 4. 


m. 

Mean synodie month (new moon іс mew moon) | 29 13 44 2.684 
Siders) month „.......... 1 48 11545 
Tropical month (equinox to equinox) . , . . 27 1 4 468 
Anomalistic month (perigee to perigee) . - - 27 13 18 374 
Nodical month (node to mode) ~. >: -> N 5 5 355 
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up to about the beginning of the 9* century A.D.! The Marvadis of Northern India who, 
originally from Marwar, have come to or have settled in Southern India still use their párnimánta 
arrangement of months and fortnights; and on the other hand the Dakhanis in Northern India use 
the scheme of amánta fortnights and months common in their own country. 

14. Luni-solar month names. The general rule of naming the lunar months so as to 
correspond with the solar year is that the amünta month in which the JW sha sankranti 
or entrance of the sun into the sign of the zodiac Mesha, or Aries, occurs in each year, is to be 
called Chaitra, andso on in succession. For the list and succession see the Tables. (See Arts. 41—43) 

15. The solar year— tropical, sidercal, and anomalistic, Next we come to the*solar year, or pe- 
riod of the earth's orbital revolution, #.е., the time during which the annual seasons complete their 
course. In Indian astronomy this is generally called a warsha, lit. “ shower of rain", or * measured by a 
rainy season". 

The period during which the earth makes one revolution round the sun with reference to 
the fixed stars,* is called a sidereal year. | 

The period during which the earth in its revolution round the sun passes from one equi- 
nox or tropic to the same again is called a tropical year. It marks the return of the same 
season to any given part of the earth's surface. It is shorter than a sidereal year because the 
equinoxes have a retrograde motion among the stars, which motion is called the precession of 
the equinoxes, Its present annual rate is about 50*.264.? 
| Again, the line of apsides has an eastward motion of about 11".5 in a year; and the period during 
which the earth in its revolution round the sun comes from one end of the apsides to the same again, 
i.e, from aphelion to aphelion, or from perihelion to perihelion, is called an anomalistic year. * 
у The length of the year varies owing to various causes, one of which is the obliquity of 
the ecliptic, * or the slightly varying relative position of the planes of the ecliptic and the equator. 
Leverrier gives the obliquity in A.D. 1700 as 23° 28’ 43”.22, in A.D. 1800 as 23' 27' 55.63, and 

1 See Fleet's Corpes Inserip. Indic, vol. IU, Introduction, p. 79 mote; Ind. Amt, XVIL, p. 141 f. 

* Compare the note ov p. 4 on the moon's motion. (RB 5.) 

ж»? ‘This rate of annual precession ia that fixed by modern European Astronomy, but since the exact occurrence of the equimuzes eun 
hever became a matter for observation, we hove, in dealing with Hindu Astronomy, to be guided by Hindu calculations alone. It must 
therefore be borne in mind that almost all practical Hindu works (Karenan) fix the annual precession at one miuufe, ог [th of a 
degree, while the Sérys-Siddidnta fixes it as 54" or 5, degrees (ser dri. 100a. picem ia the Addenda sheet.) 

: The anomaly of a planet is its angtlar distance from ita perihelion, or an angle contained between a line drown feom the 
sun to the planet, called (he radins rector, and a line drawn from the sun to the perihelion paint af its orbit. Iu the ease in point, 
the earth, after completing its siderral revolution, bas not arrived quite at ite perihelion beenuse the apsidal point hus shifted slightly 
eastwards. Hence the year occupied in travelling from the old perihelion to the new perihelion is called the suomulistic year. 
A planets true anomaly i» the wetual angle a» above whatever may be the varintions im the planet's velocity ut different periods of 
its orbit. Ite mean anomaly is the angle which would be obtaived were its motion between perihelion and aphelion uniform in time, 
and subject to no variation of welocity—im other words the angle described by a uniformly revolving radius vector, The angle 
between the true and mest anomalies is called the equation of the centre, True anam.— mean anom. + equation of the centre. 

The equation of the centre is zero at perihelion and aphelion, and a maximum midway between (һеш. Tn the case of the 
sun it is nearly 1°.55' for the present, the sun getting alternately that amount ahead of, and behind, the position 
it would occupy if Ma motion were uniform. (С. A. Young, General Astronomy. Edit. of 1889, p 125.) | 
Prof, Jacobi’s, and our, a, š, e, (Table L. cols. 23, 94, 25) give a. the distanee of the moon from the sun, expressed in 10,000ths 

; the moon's mean anomaly; e, the en's mean anomaly; the two last expressed in 1000ths of the unit of 
ive equations of the centre are given in Tables VE. and VII. [R. &] 
"The ecliptic slightly and very slowly shifts its position among the stars, thas altering the latitudes. of the stars and the mgle 
the ecliptic und equator, ie, the obliquity uf the ecliptic. This obliquity i at present about 24! Jess than it was 2000 years aio, 
half а second a year. It i computed that this diminution will continue for about 15,000 years, reduring 
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in A.D. 1900 as 23° 17'08".03, The various year-lengths for A.D. 1900, as calculated by present 
standard authorities, are as follow: 
d. А. т. 5. 
Mean Sidereal solar year 365 6.2779 9.29 
Do. Tropical do. 365 5 48 4537 
Do. Anomalistic do. 365 6 13 48.61 
16. Kalpa. Maháyuga. Yuga. Julian Period. А kalpa is the greatest Indian division of 
time, It consists of 1000 mahdyugas. A mahdéyuga is composed of four yuras of different lengths, 
named Avila, Treta, сараға, and Kali. The Kali-yuga consists of 432,000 solar years. The Dva- 
para yuga is double the length of the Kali. The Treta-yuga is triple, and the Krita-yuga quadruple of 
the Kali. A maháyuga therefore contains ten times the years of a Kali-yuga, viz., 4,320,000. 
According to Indian tradition a kalpa is one day of Brahman, the god of creation. The Kali- 
yuga is current at present; and from the beginning of the present kalpa up to the beginning 
of the present Kali-yuga 4567 times the years of a Kali-yuga have passed. The present Kali- 
yuga commenced, according to the Siirya Siddhanta, an authoritative Sanskrit work on Hindu 
astronomy, at midnight on a Thursday corresponding to 17th— 18th February, 3102 B.C., old 
style; by others it is calculated to have commenced on the following sunrise, viz., Friday, 18th 
February. According to the Súrya and some other Siddhântas both the sun and moon were, with 
reference to their mean longitude, precisely on the beginning point of the zodiacal sign Aries, the 
Hindu sign Mesha, when the Kali-yuga began. : 
European chronologists often use for purposes of comparison the ‘Julian Period’ of 7980 
years, beginning Tuesday ist January, 4713 B- C. The,18th February, 3102 B.C., coincided 
with the $88,466th day of the Julian Period. 
17. Siddhánta year-measurement, The length of the year according to different Hindu 
authorities is as follows: 


Siddhintas. Hindu reckoning. Raropean reckoning. 

ём ў. рь чі pra wi | ат. ho me өн. т 
The Ұшар уһ ............ 366 0 0 866 0 0 0 
ТЬе Раййтаһа БММ? По ааа 365 31 55 о о 1865 # 84 0 
The Romaka „ зора аса vll 865 14 48 0 û |365: 5 55 12 
Tw ісі 5,412; 2.” 365 15 300 0 0 1365 6124 0 
The original Sårya Siddhânts ........., 365 15 31 30 0 [865 6 12 86 
The Present Sûrya, Våsishtha, Sákalya- 

Brabma, Romaka& SomaSiddhinte ] - - - > |55 15 81 #1 3 |365 6 12 3656 
The firs Arya Siddbinta ? (A. D.499). |... 865 15 31 15.0 (368 612 40 
The Brahms Siddhinte by Brakma-gupta (A. D.628) | 365 15 30 22 30 |365 а 12 9 
ТЬе мсоаф Агуа ЗМаВАма .......... 365 15 31 17 6 | 365 6 19 3054 
Те Рейаа йына 4... ...... 366 15 31 18 30 |365 6 19 316 
Rijamrizáñkas „ (А. 0. 1049. .... 365 15 31 17 17.3 | 365 6 123 30915 


; T Gemeraly speaking a ustropomien] Sanskrit work, cnlled a Siddddnte, treats of the subject theorvically. A praetical work on astro- 
momy based on» Siddhinta iscalled in Sanskrita Maresa The Paitdmaha and following three SiddAdatus are not now estant, butare alluded to 
зай deseribed in the Pahchasidddmiikd, n Karana by Varthumihire, composed in or about the Seka year 427 (A.D. 503). (S. B. D.) 
3 Two other Pantin Siddhdutas were known to Utpala (A.D. 966), a well-known commentator of Varihamihira, The length 
of the year in them was the sume as that in the original Sirya Siddhánia. [S B. D] 
| The duration cf the year by the First is noted in the im kdlomayamdtulad, 
2277 — а “ы 1381563 


These figures are to be read from right to left; thaa—365, 15, 31, 15 im Hindu notation of days, ghatikis, ete (I obtained this 
from Dr. Burgess —K. 8.) | | 

+ The Pardiera Siddhdute is wot now extant It is described im the second drya Siddhdnte, The date of this latter is not 
gives, but in my opinion it is about A.D. 930, [S. B. D] | 


* The Aijamrigiats is Karasa by King Bhoja tis dated in the Saks yemr 964 expired, A.D. 1042, [S B. DJ 
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It will be seen that the duration of the year in all the above works except the first three 
approximates closely to the anomalistic year; and is a little greater than that of the sidereal year. 
In some of these works theoretically the year is sidereal; in the case of some of the others it cannot 
be said definitely what year is meant; while in none is it to be found how the calculations were 
made. It may, however, be stated roughly that the Hindu year is sidereal for the last 2000 years. 

18. The year as given in each of the above works. must have been in use somewhere 
or another in India at some period; but at present, so far as our information goes, the year 
of only three works is in use, viz., that of the present Sérya SiddAanta, the first Arva Siddhánta. 
апа бе Хаўамгігійва. 

The Süddhàntas amd other astronomical works. 

19. It will not be out of place here to devote some consideration to these various astronomical 
works; indeed it is almost nécessary to do so for a thorough comprehension of the subject. 

Many other Sidd/tántas and Karanas are extant besides those mentioned in the above list. We 
know of at least thirty such works, and some of them are actually used at the present day in making 
calculations for preparing almanacks.! Many other similar works must, it is safe to suppose, 
have fallen into oblivion, and that this is so is proved by allusions found im the existing books. 

Some of these works merely follow others, but some contain original matter. The Karanas 
give the length of the year, and the motions and places at a given time of the sun, moon, and 
planets, and their apogees and nodes, according to the standard Siddtänta. They often add 
corrections of their own, necessitated by actual observation, in order to make the calculations 
agree. Such a correction is termed a dia. Generally, however, the length of the year is not 
altered, but the motions and places are corrected to meet requirements 

As before stated, each of these numerous works, and consequently the year-duration 
and other elements contained in them, must have been in use somewhere or another and at some 
period or another in India, At the present time, however, there are only three schools of 
astronomers known; one is called the Saura-ñaksha, consisting of followers of the present Surya 
Siddhkanta;: another is called the Arya-paksha, and follows the first Arya Stdddéanta; and the 
third is called the Arakma-paksha, following the Rajamriganka, a work based on Brahma- 
gugta's Brahma Siddhanta, with a certain fa, The distinctive feature of each of these schools 
is that the length of the year accepted in all the works of that school is the same, though with 
respect to other elements they may possibly disagree between themselves. The name Rájamyi- 
ganka is not now generally known, the work being superseded by others; but the year adopted 
by the present Bráhma-school is first found, so far as our information goes, in the Kajamrrzgas£a, 
and the three schools exist from at least A.D. 1042, the date of that work. 

20, It is most important to know what Siddhkanfas or AKaranas were, or are now, regarded 
as standard authorities, or were, or are, actually used for the calculations of paichangs (almanacks) 
during particular periods or in particular tracts of country,* for unless this is borne in mind 
we shall often go wrong when we attempt to convert Indian into European dates, The 
sketch which follows must not, however, be considered as exhaustive. The original Sürya- 

1 Karenar nod other practical worka, coutaining tables based an one or sther of the Siddidmfas, ute изә Гот thee 
talvulations, (5. B. D.) 

2 The positions and motions of the wum aud moon aud their apogees must nocessarily be fixed and known for thrrorrect aleu- 
оо об а tithi, makshairu, yogs or karann. The lengíh of the year is also an important element, and in the samvstaara ia governed 
by ihe iovement of the planet Jupiter, In the present work we ure enmeerued chiefly with these six elements, vir, the sun, 
ioon, their spogees, the Jengih of the yenr, and Jupiter, The sketch im the text is given chiefly keeping im view theso clements. 
When one authority differs from soother in any of the first five of these ix elementa the tithi ae calenlated by ame will differ from, 
that derived. from. apather, (8. B. D] 


» 
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Siddhanta was a standard work in carly times, but it was superseded by the келе 
Sürya-Siddhámta at some period mot yet known, probably not later than A.D. 1000 The 


account in his rule (see Art. 62 below) for calculating a samvatsara. Brahmagupta composed 
his Arakma-Siddhanta in A.D, 628. He was a native of Bhillamála (the present Bhinmál) 40 
miles to the north-west of the Abu mountains. Lalla, in his work named Déi-wridddida, intro 
duced а ба to three of the elements of the first Arya-Siddhénta, namely, the moon, her 
apogee, and Jupiter, z, three out of the six elements with which we are concemed. Lalla's 
place and date are not known, but there is reason to believe that he flourished about A.D. 638. 
The date and place of the second Arya-Siddhauta are also not known, but the date would 
appear to have been about A.D. 950. It is alluded to by Bhdskaricharya (A.D. 1150), but does 
not seem to have been anywhere in use for a long time. The Адатигаййз (АЛ. 1042) 
follows the Brahma-Siddhaxta,* but gives a correction to almost all its mean motions and places, 
and even to the length of the year. The three schools—Saura, Arya and Brahma—seem to have 
been established from this date if not carlier, and the Brakma-Siddhénta in its orginal form 
must have then dropped out of use. The Karama-frakáía, a work based on the first Arya- 
Siddkánta as corrected by Lalla's Ьа, was composed in A.D..1092, and is considered an authority 
even to the present day among many Vaishnavas of the central parts af Southern India, who 
are followers of the Arye-Siddhanta. Bhaskarichirya’s works, the Siddhanta Siromani (A.D. 1150) 
and the Karaya-Kuthhala(A.D. 1183) are the same as the Rájamrigáéa in the matter of the 
calculation of a paüchátg. The Габбуа-Кагава, a work of the Arya school, seems to 
have been accepted as the guide for the preparation of solar paüchángs in the Tamil and 
Malayálam countries of Southern India from very ancient times, and even to the present day 
either that or some similar work of the Arya school is so used. A Karaya named Bhåsvati was com- 
posed in A.D. 1099, its birthplace according to a commentator being Jagannatha (or Purl) on the 
east coast, The mean places and motions given in:it are from: the original Sérye-Siddhdnta as 
corrected by Varahamihira’s bija, * and it was an authority for a time in some parts of Northern 
India, Vavilila Kochchanna, who resided somewhere in Telingana, composed a Karana in 1298 A.D. 
He was a strict follower of the present Зйгуа-З дата, ап since his day the latter Sidd- 
Ваша has governed the preparation of al! Telugu luni-solar calendars. The Makaranda, another 
Karana, was composed at Benares in A.D, 1478, its author following the present Siirya-Siddhanta, 
but introducing a bija. The work is extensively used in Northern India in the present day Гог райсвайра 
calculations, Bengalis of the present day are followers of the Saura school, while in the western parts of 
Northern India and in some parts of Gujarat the Brihma schoolis followed. The Graha-laghava, 
a Karaga of the Saura school, was composed by Ganesa Daivjha of Nandigráma (Nándgám), 
a village to the South of Bombay, in A. D. 1520. The same author also produced the Браг 
г Laghutithichintàmanis in A.D. 1525, which may be considered as appendices to the 
Grakadághava. Gagesa adopted the present Sûrya Siddhanta determinations for the length of 
+ Tt ie not to be understood that as soon ща à standard work comes into use its prwleremers go out of we from all paris of 
the country. анын е тете тн қона асан the dnte of the KAondz- 
E кенде Яна evidently not in all parts of the country. (5. B. D.] 
гч ЭЭЭэ”?"”” 


Brakmagupta. 
3 Ost of the six elements alluded to Îs uote I ou the last page, chly Jupiter has this blje The present Sdrya-Sildhdate 
bal _nudoubted)y come ito use befor the date of the Вітай. (5 B. D.) 
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“the: year ‘and: the motions and places of the sun and moon and their apogees, with a small 
correction for the moon's place and the sun's apogee; but he adopted from the Arya Siddhanta 
as corrected by Lalla the figures relating to the motion and position of Jupiter. 

The Grahalaghava and the Laghwtithichintamani were used, and are so at the present 
дау, іп preparing paüchátgs wherever the Mahrathi language was or is spoken, as well as in 
some parts of Gujarit, in the Kanarese Districts of the Bombay and Madras Presidencies, and 

x in parts of Haidarábád, Maisür, the Berars, and the Central Provincés. Mahratha residents in 
Northern India and even at Benares follow these works. 

— 210 lt may be stated briefly that in the present day the first Arra-Siddhanta is the 
authority in the Tamil and Malayalam countries of Southern India;! the Brahma-paksha 
obtains in parts of Gujarat and in Rájputána and other western parts of Northern India; while 
in almost all other parts of India the present Sérya-Siddhénta is the standard authority. Thus 
it appears that the present Sürya-SiddAánta has been the prevailing authority in India for many 
centuries past down to the present day, and since this is so, we have chiefly followed it in this work. ? 

The bija as given in the Мабаганаа (A.D. 1478) to be applied to the elements of the 
Sürya-Siddhànta is generally taken into account by theslater followers of the Sirya-Siddhanta, 
but js not met with in any earlier work so far as our information goes. We have, therefore, 
introduced it into our tables after A.D. 1500 for all calculations which admit of it. The bija of the 
Makaranda only applies to the moon's apogee and Jupiter, leaving the other four elements unaffected. 

Further details. Contents of the Patichétiga. 
22. The Indian Zodiac. Тһе Indian Zodiac is divided, as in Europe, into 12 parts, each of 
which is called a 5i; or *sign". Each sign contains 30 degrees, a degree being called an miesa. Each 
amsa is divided ішо бо Фла (minutes), and each kalà into 6o vika/4s (seconds). This sexagesimal 
division of circle measurement is, it will be observed, precisely similar to that in use in Europe. 
J 23. The Sankranti. The point of time when the sun leaves one zodiacal sign and enters another 
is called a satkrinti, The period between one sahkránti and another, or the time required for 
the sum to pass completely through one sign of the zodiac, is called a sayra musa, or solar 
month. Twelve solar months make one solar year. The names of the solar months will be 
found in Table HL, Part ii, and Table IIL, col. s. A safkranti on which a solar month commences 
takes its name from the sign-name of that month. The Mesha sankrinti marks the vernal equinox, 
moment of the sun's passing the first point of Aries. The Karka sankranti, three solar 

is also called the dadshinayana (“southward-going") serhranti; it is the point of 
ы ан and marks the moment when the sun turns southward. The Tulà saükránti, 
* solar months later, marks the autumnal equinox, or fhe moment of the sun's passing the 
point of Libra. The Makara safkranti, three solar months later still, is also called the 
uttaráyana sakrünti ("northward-going "), It is the other solstitial point, the point or moment 
when the sun tums northward. When we speak of “ sankrantis " in this volume we refer always to the 
irayama sankrantis, ie, the moments. of the sun’s entering the zodiacal signs, as calculated 
in sidereal longitude—longitude measured from the fixed point in Aries— taking no account of the 
annual precession of the equinoxes—({a/rayana = “ without movement”, excluding the precession of the 
Ryan раша), But there is 11so in Hindu chronology the s2yana sadkerànti (sa-ayana —** with 


і Ht is probable that the fit J-ye-SiddAdote wus the standard wuihoriy for South Indium volar meekoeing from (he earliest 
‘em Te Bengal the Séryu-SldÁdaia i» the authority wince about A. D. 1100, but im ewrlier times the бем Arye-Siddideta was 


Жрржтен у tbe standard. (S. R. D.) 
2 When we alude simply to the Sipe ur drys баяна, it must bè bome in mind (hat же ева бе Розен! Srye 
First 
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Arya За алім. ? See note 1, p. 2 above. [R. 8] 
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movement”, including the movement of the dyana points), Èe, a saitkranti calculated according to 
‘tropical longitude—longitude measured from the vernal equinox, the precession being taken into 
account. According to the present Sürya-Siddhánta the sidereal coincided with the tropical signs 
ід К. У. 3600 expired, Saka 421 expired, and the annual precession is 54". By almost all other authori- 
ties the coincidence took place in К. Y. 3623 expired, Saka 444 expired, and the annual precession is 
(1') опе minute. (The Siddhénta Siromant, however, fixes thiscoincidence as in K. Y. 3628). Taking 
either year as a base, the difference in years between it and the given year, multiplied by the total 
amount of annual precession, will shew the longitudinal distance by |which, in the given year, 
the first point of the tropical (séyana) sign precedes the first point of the sidereal (mrayana) sign. 
Professor Тасо! (Ери. и, Vol. 1, p. 422, Art. 39) points out that a calculation should be made 
“whenever a date coupled with a sankrinti does not come out correct in all particulars. For itis 
possible that a s@yane safkrinti may be intended, since these sankrantis too are suspicious moments.” 
We have, however, reason to believe that sayana sankrantis have not been in practical use for the last 
1600 years or more. Dates may be tested according to the rule given in Art. 160 (а). 

It will be seen from cols, 8 to 13 of Table IL, Part ii, that there are two distinct sets of 
names given to the solar months. One, set is the set of zodiac-month-names (** Mesha" сіс.), the 
other has the names of the lunar months. The zodiac-sign-names of months evidently belong to 
a later date than the others, since it is known that the names of the zodiacal signs themselves 
came into use: in India later than the lunar names, “ Chaitra” and the rest.' Before sign-names 
came into use the solar months must have been named after the names of the lunar months, 
and we find that they are so named in Bengal and in the Tamil country at the present day. 1 

24. Length of months. Yt has been already pointed out that, owing to the fact that the 
Apparent motion of the sun and moon is not always the same, the lengths of the lunar and solar months 
vary. We give here the lengths of the solar months according to the S#rya and Arya-Siddhantas. 


DURATION OF FACEN MONTH. . 
| rya By the. Sérya-SuldAénta. 








МАНЕ OF THE MONTI. 


Я 
4 
5 
Ё 
в | 


name. 
Mesha шт (Chittirai) 
rishahha 











1 Y 7] 50 | 22 | 20 | 48 
Үү Vaigiéi, wr Үнуйл.| | тэ вм 131511101 51 32 
8 | МиБаяа: | 34 дала ира [15 / Î м 
4| Karka Adi rum 3131111] 3841] м 
біб | Душ | түз | о [36 | ав 
6| Кавуй — | Puruitüdi, or Purattási | Aivine 29 f so |10 |34| 38 
1 | Тай Ліррейі, or Arppii, er | Kárttika 36 f 29 | 21 | 26 | 34 
хэнд 

8| Vrisehiks | Кун см Márzuilrshs 510 nja] o 
9 Пвяше | Михай Рамаћи «[з9] 7 [57] 26 
10 | Макага | Ти Miha 58 [30 | 10 | 45 | 12 
ll Kumbhs | мы Ph&lguna 18 [30 119 1411 12 
18 | Мїш Pagani Chaitra 11 125: 30 | $ | 91056 
6 | 13 36:56 

1 My porseut opinion is that the mdiacal-sign-names, Meats, ete, began to be wot in Тада betwees 700 H. C. a4 300 B C., 

not earlier than the former of later than the liter. [& B. DJ 
3 will be seen that the Benga) names difer from the Tami) anes The same мит month Monks, the first of the year, js 
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For calculation of the length by the Sürya-Siddhánta the longitude of the sun's apogee is taken 
as 77* 16, which was its value in A. D. 1137, a date about the middle of our Tables. Even if its value at 
our extreme dates, Le, either in. A. D. 300 or 1900, were taken the lengths would be altered by 
only one pala at most. By the Arya-Siddhanta the sun's apogee 1s taken as constantly at 73°.' 

The average (mean) length in days of solar and lunar months, and of a lunar year is as follows: 

| Strya-Siddhanta Modern science | 
Solar month (J, of à sidereal year) 30.435229707 30.438030. 
Lunar month . . + < + + & 29.530587946 20.530588. 
Lunar year (12 lunations] . . + + 354-36705535 354.367056. 

| 25. Adhika masas. Calendar used. A period of twelve lunar months falls short of the 
solar year by about eleven days, and the Hindus, though they use lunar months, have not disre- 
garded this fact; but in order to bring their year as nearly as possible into accordance with the 
solar year and the cycle of the seasons they add a lunar month to the lunar year at certam 
‘intervals. Such a month is called an atita or intercalated month. The Indian year is thus 
either solar or luni-solar. The Muhammadan year of the Hijra is purely lunar, consisting of twelve 
lunar months, and its initial date therefore recedes about eleven days im cach year. л 
lunrsolar calculations the periods used are tithis and lunar months, with intercalated and suppressed 
months whenever necessary, In solar reckoning solar days and solar months are alone used. 
In all parts of India. luni-solar reckoning is used for most religious purposes, but solar reckoning 
is used where it is prescribed by the religious authorities. For practical civil purposes solar 
reckoning is used in Bengal and in the Tamil and Malayalam countries’ of the Madras Presi- 
dency; in all other parts of the country luni-solar reckoning is adopted. 

26. True amd meam samkrántis. Sodhya, When the sun enters one of the signs of the 
zodiac, as calculated by his mean motion, such an entrance 15 called a mean saükránti; when 
he enters it as calculated by his apparent or true motion, such a moment is his apparent or 
true * sankranti. At the present day true safkrantis are used for religious as well as for 
апа Райа m Bengal und Sfi (Aera) iw the Tamil country, Vaiédkha being the second month in thr south. Teuvoid ean- 
fusion, therefore, wn tse only the +gn-mames (Маа, ete.) in framing our rules. 

03 The lengtha of months by the Ягуа-ЗАА йг here given ure wnnewhat differunt from these gives by Warren. But Warren seems 
to have taken the longitade of the sin'a apoge bg the Surya SiR hata in enleulating the duration of months by the Дууг-524 Ма а, "Мей 
is wrong. He seems also to have inkem into aecowui thm rara." (See вы Кіа Хашаа, р. 11. аг. 3, р 92, explasation of Tale 
H. hme 4, dad p, B of iia Tels). Не has used ihe: aywedihéa (the unifarmly imereming ure between the point of the vernal 
equines each year and tbe fud point in Aries) which is required for finding the chara in caleulnting the lengths of months. The 
chore ia oot the suum at ihe beginning of any given solar month for all pluces or for all years Неве it in wrong to use if for 
genera] rules “fallen The innezumney of Warren's length af solar months scoring tn the Sérye-BiddAdnda requires no elaborute 
proof, for they are тайға Пу the sume на those given by him seeoriting io the Arpe-SiddAdate, und that this cannot be the eme 
а ынаан to aU who bare any wrperiemow of the two Siddhdates, (5. B. D] 

+ The chrai" ам of rising: af w hëavrnby body is semel do inke aes sis boure befure ii оша по fe rmeridiaq, 
is the case for any locality oot on the aguntur, aud the ehane la the correction ruquired in consequenee, i^, the 
біз hours of the time between. rising and reaching the meridian: Tbe mune i» alos applied te the свийн! 


Ё 


3 THe Sanskrit word for “mean” is madi, ard (hat for ‘trac’ ar ‘apparent ' is quite. The words ‘тайата! ап “араг! 
нїв аррїнй on many varieties of thos anil space; as, for instanew, дай (пабса), haqa (longtitude), zamdrdalt, mdan (mesaure cr rerkoti- 
ing) umd idle (time). In the Fuulish Nautical Almunue the word "apparent" ia паей to cover almost ull eases whetw the Sanskrit 
wond apasta woull be applied, the word = тле" bermg wometizies, bui rarely, esed, "Apparent," therefor, is Ue lest. word to var in my 


opinion; най we have wlopted it prominently, in apite of the fact that previous writers um. Hinds Astronomy have chielly weed the 


to Indion Astroummy, and we beve therefore nsed the ро зове as aymouyma. [S. B. 3 





word “tran.” There ia os o fact a litthe difference iu Ше moanitg of the pleases “apparent " and “tron,” hut jt is almost unknmwn. 
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civil purposes. In the present position of the sun's apogee, the mean Mesha sankranti takes 
place after the true sankranti, the difference being two days and some ghatikis. This difference 
іа called the joya. — Et differs: with different яах, апе is not always the same even by 
the same authority. We have taken it as 2d. ro gh. 14p. 3o0vipa. by the Sürya-Siddhónta, 
and zd. Sgh. gi p. t3 vipa. by the ArpaSiddhaata The corresponding notion in modern 
European Astronomy is the equation of time. The sodhya is the number of days required by 
the sun to catch up the equation of time at the vernal equinox. 

27. lt must be remembered that whenever we use the word “sankranti" alone, (eg., “the 
Mesha-saükránti") the apparent and not the mean nirayana safkránti is meant. 

28. The beginning of a solar month, Astronomically a solar month may begin, that is 
4 saükránti may occur, at any moment of a day or night; but for practical purposes it would 
be inconvenient to begin the month at irregular times of the day. Suppose; for example, that 
a Makara-sankranti occurred 6 hours 5 minutes after sunrise on a certain day, and that two written: 
agreements were passed between two parties, one at 3 hours and another at 7 hours after sun- 
rise. If the month Makara were considered to have commenced at the exact moment of the 
Makara-sankrainti, we should have to record that the first agreement was passed on the last 
day of the month Dhanus, and the second on the first day of Makara, whereas in fact both were 
executed on the same civil day, To avoid such confusion, the Hindus always treat the beginning of the 
solar month as occurring, civilly, at sunrise. Hence a variation in practice. 


(1) (2) Іп Bengal, when a sankranti takes place between sunrise and midnight of a civil day 
the solar month begins on the following day; and when it occurs after midnight the month begins: 


оп the next following, or third, day. H, for example, a sankranti occurs between sunrise and midnight 
of a Friday, the month begins at sunrise on the next day, Saturday; but ifit takes place after mid- 
night of Friday! the month begins at sunrise on the following Sunday, This may be termed she 
Bengal Кніг. (8) ln Orissa the solar month of the Amli and Vilayati eras begins civillv on the same 
day аз the sankranti, whether this takes place before eer or not. This we call tt Oríssa Rar. 

(2) In Southern India there are two rules. fa) One is that when a вайітіпіі takes place 
after sunrise and before sunset the month begins on the same day, while if it takes place after 
sunset the month begins on the following day; if, for example, a sankranti occurs on a Friday 
between sunrise and sunset the month begins on the same day, Friday, but if it takes place 
“at any moment of Friday night after sunset the month begins on Saturday.* /4) By another rule, 
the day between sunrise and sunset being divided into five parts, if a sankranti takes place 
within the first three of them the month begins on the same day, otherwise it begins on the 
following day. Suppose, for example, that a saükránti occurred ona Friday, seven hours after sun- 
тізе, and that the length of that day was 12 hours and 30 minutes; then its fifth part was 2 hours 
30 minutes, and three of these parts are equal to 7 hours 30 minutes, As the sankrinti took place 
within the first three parts, the month began on the same day, Friday; but if the sankranti had 
occurred 8 hours after sunrise the month would have begun on Saturday. The latter /2J rule is 
observed in the North and South Malayalam country, and the former (a) in other parts of 
Southern India where the solar reckoning is used, viz, in the Tamil and Tinnevelly countries, ® 
We call a. the Tamil Rule: b. the Malabar Rute. 


1 Remember that the week-day la counted from sunrise to aunrise. 
| 2 Brown's ҮЭ wurrespondimg to lat Mecha, amd camsequeutly his solar 
dates ure aam wrubg by sue day for thee tracte where the E A rale ia in wae 
22081 вінені Ши Bengal rule from в Caleutia Райса fur баа 1770 (A.D. 1854—35) in my pussemuion, Afterwuria |i wws 
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29. Pafchámgs. Before proceeding we revert to the five principal articles of the pafichang. 
There are 30 йіх іп а lunar month, 15 to each fortnight. The latter are generally denoted by the 
ordinary numerals in Sanskrit, and these are used for the fifteen tithis of each fortnight. Some tithis 
are, however, often called by special names. In paücháags the tithis are generally particularized , 
by their appropriate numerals, but sometimes by letters. The Sanskrit names are here given. ' 








е 
| 





The numeral 30 is generally applied to the amavasya (new moon day) in paüchángs, even in 
Northern India where according to the pürgimánta system the dark fortnight is the first fortnight of the 
month and the month ends with the moment of full moon, the amávasya being really the 15th tithi. 

30. That our readers may understand clearly how a Hindu paücháng is prepared and 
what information it contains, we append an extract from an actual pafichang for Saka 1816, 
expired, A. D. 1894—95, published at Poona in the Bombay Presidency. ® 
cortoberated by information kindly sent to me from Hawrab by Mr. G. A. Grierson through Dr. Fleet. It waa alse amply corroborated 
by à et of Bengal Chronslagieal Tables for A.D, 1852, published wader the sathority of the Caleutia High Court, a copy of which 
was went to me by Mr. Sewell. I sws Ње Онаа Rule to the Chronological Tables published by Girishchandra Torkilankar, who 
follaws Orisa Court Tables with regard to the Amii and Vilaysti years in Orisa. Dr. J. Burgess, in a note in Mr, Krishussvimi 
Naidu's *Sem/A fadian Chronological Tabisa” edited by Mr. Sewell, gives the 2 (2) Rule a» in use in the North Маму evantry, 


Trevandrum, and from # North Malayilam puirbing published at Calicut, thai the Ф (3) rule is followed there (S. B- D.) 
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fiar rule (Orissa), (2.a) [4¢ zwseet. cule. (Tamil), (3.4) (Ае ofternvon rele (Malabar). 

and the sisth & variety of tho amy time rule. J 

have been in foree and effect 

village 5 milte north of Selraigam usar Trichinapaly (eee Epigraph. Indie, wat. HL, p. 10, date No. ¥-, 

thirteenth tithi of the bright fortnight of Śrúvaya lu the your Prajfipatl, which corruspended with 

Karka) From other sources the year of this date is known te be A.D, 1271; and on 

day corresponds with the let July, ued that the Kurks safkrinti took plane, by the Aryo-Siddhdnter, 

June, Saturday, sbortly belure midnight, Prom this it follows that the month Adi begun civilly vm the 28th June, and 

the other of the two rules at prewut in use is Southern India wae in use in Trichiwpoly in AD. ISTI. (З. В. Р.) 
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Kanyå; Muhammadan months Safar and Rablulmiwal. English months August and September. 
Positions of Plamete ці wamris Sukla 18th Saturday. | 














OTHER PARTICULAM. ^| 8 + |: 
Sam, | Mars. | 1 = = E Қыл з 
к, [ж |" even 1 











Chanidra—dursaga (moon's holineal rising). September Біле, 
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The above extract is for the amánta month Bhádrapada or August 31st to September 29th, 
1894. The month is divided into its two fortnights. The uppermost horizontal column shews that the 
first tithi, "pratipadà", was current at sunrise on Friday, and that it ended at 43 gh. 59 p. after 
sunrise. The moon was 12 degrees to the east of the sun at that moment, and after that the 
second tithi, "dvitlyá", commenced. The nakshatra Pürva-Phalguni ended and Uttara-Phalgunl 
commenced at 40 gh. 16p. after sunrise. The yoga Siddha ended, and Sadhya began, at 31 gh. 22 p. 
after sunrise; and the karana Kirhstughna ended, and Bava began, at 16 gh. 30 p. after sunrise. 
The moon was in the sign Sitha up to 15 gh. after sunrise and then entered the sign Kanya. 
The length of the day was 30 gh. 59 pa. (and consequently the length of the night was 29 gh. 
| pa The solar day was the 16th of Simha, ! The Muhammadan day was the 29th of Safar, 
and the European day was the 31st of August. This will explain the bulk of the table and 
the manner of using it. 

Under the heading “other particulars" certain festival days, and some other information 
useful for religious and other purposes, are given. To the right, read vertically, are given the 
places of the sun and the principal planets at sunrise of the last day of each fortnight im signs 
degrees, minutes, and seconds, with their daily motions in minutes and seconds. Thus the 
figures under “sun” shew that the sun had, up to the moment in question, travelled through 
4 signs, 29 degrees, 27 minutes, and 9 seconds; Z4. had completed 4 signs and stood in the sth, 
Sitiha,—had completed 29 degrees and stood in the 3oth, and so on; and that the rate of his daily 
motion for that moment was 58 minutes and 30 seconds. Below are shown the same in signs 
in the horoscope. The a&4arpama, here 34—227, means that since the epoch of the Grahafaghava,’ 
i. sunrise on amanta Phalguna krishna joth of Saka 1441 expired, or Monday roth March, A.D. 
1520, 34 cycles of 4016 days each, and 227 days, had elapsed at sunrise on Saturday the 15th 
ef the bright half of Bhadrapada. The horoscope entries are almost always given in pafichangs 
as they are considered excessively important by the Hindus, 

31. Tithis.and solar days. Solar or civil days are always named after the week-days, and 
where solar reckoning is in use are also counted by numbers, eg., the 1st, znd, etc., of a named 
solar month. But where solar reckoning does not prevail they bear the names and numerals of 
the corresponding tithis. The tithis, however, beginning as they do at any hour of the day, do 
not exactly coincide with solar days, and this gives rise to some little difficulty. The general 
rule for civil purposes, as well as for some ordinary religious purposes for which no particular 
time of day happens to be prescribed, is that the tithi current at sunrise of the solar day 
gives its name and numeral to that day, and is coupled with its week-day, Thus Mhadrapada 
fukla chaturdasi Suéravéra (Friday the 14th of the first or bright fortnight of Bhádrapada) is 
that civil day at whose sunrise the tithi called the 14th Sukla is current, and its week-day is 
Friday. Suppose a written agreement to have been executed between two parties, or an ordinary 
religious act to have been performed, at noon on that Friday at whose sunrise Bhádrapada Sukla chatur- 
дай оГ Saka 1816 expired was current, and which ended (see the table) $ gh. 18 p.» (about 
2 h. 7 m.) aftersunrise, or at about 8.7 a.m. Then these two acts were actually done after the 
chaturdasi had ended and the pürnimá was current, butthey would be generally noted as having been 
done on Friday Sukla chaturdaéi. It is, however, permissible, though such instances would be 

1 Solar days are not given in Boinbay pafchiügs, bot I have entered | * 
actually printed in the paiichdig are not теу ol wok my не бабы ынша Siok а — 


3 The anm total of days that have clupemd siner any other sinndard eporh is aleo called the " ' 
gana from the beginning of the present kaliyurs is im constant tee. Dé void ады a Н ur instanee, the akar- 
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rare, to state the date of these actions as "Friday pürnimá;" and sometimes for religious pur- 
poses the date would be expressed as "chaturdasi yukta pirnima" (the r4th joined with the pür- 
nimá) Where, however, successive regular dating is kept up, as, for instance, in daily transactions 
and accounts, a civil day can only bear the name of the tithi current at its sunrise. 

Some religious ceremonies are ordered to be performed on stated tithis and at fixed times of 

the day. For example, the worship of the god Ganeéa is directed to take place on the Bhadra- 
pada Sukla chaturthi during the third part (madhydhna) of the five parts of the day, A Sraddha, 
a ceremony in honour of the piris (manes), must be performed during the 4th (ара на) оГ 
these five periods. Take the case of a Brahmana, whose father is dead, and who has to perform 
a Sraddha on every amavasya. In the month covered by our extract above the amávásyà is current 
at sunrise on Saturday. It expired at 11 gh. 40 p. after sunrise on Saturday, or at about 10.40 a.m. 
Now the aparihna period of that Saturday began, of course, later than that hour, and so the 
amavasya of this Bhádrapada was current during the aparáhna, not of Saturday, but of the previous day, 
Friday. The Sraddha ordered to be performed on the amavasya must be performed, not on 
Saturday, but on Friday in this case. Again, suppose a member of the family to have died on this 
same Friday before the end of the tithi krishna chaturdasi, and another on the same day but 
after the епа оѓ Ње б. А áriddha must be performed in the family every year, according 
to invariable Hindu custom, on the tithi on which each person died. Therefore in the present 
instance the Sraddha of the first man must be performed every year on the day on which 
Bhádrapada krishga chaturdasi is current, during the aparahna; while that of the second must 
take place on the day on which the amávásyá of that month is current during the aparahna, 
and this may be separated by a whole day from the first, Lengthy treatises have been written 
on this subject, laying down what should be done under all such circumstances. ! 
, At the time of the performance of religious ceremonies the current tithi, vara, and all other 
particulars have to be pronounced; and consequently the tithi, nakshatra, etc, so declared may 
differ from the tithi, etc., current at sunrise. There is a vrata (observance, vow) called ЗайфазАга- 
niSana-chaturthi, by which a man binds himself to observe a fast on every krishna chaturthi up 
to moonrise, which takes place about 9 p.m. on that tithi, but is allowed to break the fast afterwards. 
And this has of course to be done on the day on which the chaturthiis current at moonrise. From 
the above extract the evening of the 18th September, Tuesday, is the day of this chaturthl, for 
though the 3rd tithi, tritlya, of the krishna paksha was current at sunrise on Tuesday it 
expired at 9 gh. 35 pa. after sunrise, or about 9.50 a.m. If we suppose that this man made a 
grant of land at the time of breaking his fast on this occasion, we should find him dating 
his grant “krishna chaturthi, Tuesday,'- though for civil purposes the date is krishna tritlyá, 
Tuesday. 

The general rule may be given briefly that for all practical and civil purposes, as well as 
for some ordinary religious purposes, the tithi is connected with that week-day or solar day at 
whose sunrise it is current, while for other religious purposes, and sometimes, though rarely, 
even for practical purposes also,*the tithi which is current at any particular moment of a solar 
day or week-day is connected with that day. 

32. АаМКа ана kshava tithis. Twelve lunar months are equal to about 354 solar days 
(see Art. 2g above), but there are 360 tithis during that time and it is thus evident that six tithis 
must somehow be expunged in civil (solar) reckoning. Ordinarily a tithi begins on one day and 


Û The Nirgayariaddw ia one of these nuthorntive works, nud is ip general use at the present time in moat parte of India. 
2 
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ends on the following day, that is it touches two successive civil days. It will be seen, however, 


from its length (Art. 7 aéeve) that a tithi may sometimes begin and end within the limits of. 


the same natural day; while sometimes on the contrary it touches three natural days, occupying 
the whole of one and parts of the two on each side of it. 

A tithi on which the sun does not rise is expunged. It has sustained a diminution or 
loss (éshaya), and is called a éshaya tithi. On the other hand, a tithi on which the sun rises 
twice is repeated, It has sustained an increase (cridd/u), and is called an adhika, or added, Athi. 
Thus, for example, in the paücháüg extract given above (Art. 30) there is no sunrise during 
krishna saptami (7th), and it is therefore expunged. — Krishna shashthl (6th) was current at sunrise on 
Friday, for it ended 16 palas after sunrise ; while krishna saptaml began 16 palas after that sunrise and 
ended before the next sunrise; and krishna ashtami (8th) is current at sunrise on the Saturday. 
The first day is therefore named civilly the (6th) shashthi, Friday, and the second is named (8th) 
ashtami, Saturday ; while no day is left for the saptami, and it has necessarily to be expunged 
altogether, though, strictly speaking, it was current for a large portion of that Friday. On the 
other hand, there are two sunrises on Bhádrapada $ukla trayódasi (Sukla 13th) and that tithi 
is therefore repeated. It commenced after 56 gh. 44 pa. on Tuesday, je., in European i 
about 4.20 a.m. on the Wednesday morning, was current on the whole of Wednesday, and 
ended on Thursday at 1 gh. 23 pa. after sunrise, or about 6.33 am. It therefore touched the 
Tuesday (reckoned from sunrise to sunrise) the Wednesday and the Thursday; two natural civil 
days began on it; two civil days, Wednesday and Thursday, bear its numeral (13); and therefore 
it is said to be repeated. ! 

In the case of an expunged tithi the day on which it begins and ends is its week-day. 
In the case of a repeated tithi both the days at whose sunrise it is current are its week-days, 

A clue for finding when a tithi is probably repeated or expunged is given in Art. 142. 

Generally there are thirteen expunctions (Ashayas) and seven repetitions (vriddhit) of 
tithis in twelve lunar months. | 

The day on which no tithi ends, or on which two tithis end, is regarded as inauspicious, 
In the pañcháñg extract above (Art. 30) Bhidrapada sukla trayédasi Wednesday, and 
Bhádrapada krishpa shashthi, Friday (on which the saptami was expunged), were therefore 
inauspicious, 

33. It will be seen from the above that it is an important problem with regard 
to the Indian mode of reckoning time to ascertain what tithi, nakshatra, yoga, or karana was 
current at sunrise on any day, and when it began and ended. Our work solves this problem 
in all cases. е 

34. Variation on account of longitude. The moment of time when the distance between 
the sun and moon amounts to 12, or any multiple of 12, degrees, or, in other words, the moment 
of time when a tithi ends, is the same for all places on the carth’s surface ; and this also applies to 
nakshatras, yogas, and karanas, But the moment of sunrise of course varies with the locality, 
and therefore the ending moments of divisions of time such as tithis, when referred to sun- 
rise, differ at different places. For instance, the tithi Bhádrapada sukla pürnimá (see above Art. 30) 
ended at Poona at 8 gh. tr pa. after sunrise, or about 9.16 a.m. At a place where the sun 
rose 1 gh. earlier than it does at Poona the tithi would evidently have ended one ghatika later, 
or at 9 gl. 11 pa. after sunrise, or at about 9.40 a.m. On the other hand, at a place where 


2 Any amertions or definitions by previous writers on Hindu Chronology or Astronomy enntrary to the above definitions 
and exmples are certainly erroneous, and duc to misapprebension (8, В. Р.] 
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the sun rose ! gh. later than at Poona the tithi would have ended when 7 gh. 11 pa. had 

sed since the sunrise at that place, or at about 8.52 a.m. 

^. 35. For this reason the expunction and repetition of tithis often differs in different local- 
ities. Thus the nakshatra Pürváshádhà (see patichdhg extract Art. 70) was 58 gh. 11 pa. ' at Poona 
on Sunday, sukla roth. At a place which is on the same parallel of latitude, but 12 
degrees eastward, the sun rises 2 gh. earlier than at Poona, and there this nakshatra ended 
(58 gh. 11 pa. 4+-2 gh =) 60 gh. 11 pa. after sunrise on Sunday, that is at 11 pa. after sunrise 
on Monday. It therefore touches three natural days, and therefore it (Pürváshádhá) is repeated, 
whereas at Poona it is Uttarashadha which is repeated. On the other hand, the nakshatra 
Magha on Krishna 13th was 3 gh. 4 pa., and Parva-phalguni was(3 gh. 4 pa. + 56 gh. * 51 pa. =) 
59 gh. 55 pa. at Poona. At a place which has the same latitude as Poona, but is situated even at 
so Short a distance as 1 degree to the east, the nakshatra Pirva-phalguni ended 60 gh. 5 pa after 
sunrise on Thursday, that is 5 pa. after sunrise on Friday; and therefore there will be no 
kshaya of that nakshatra at that place, but the following nakshatra Uttara phalguni will be 
expunged there. 

36. True or apparent, and mean, time. The sun, or more strictly the earth in its orbit, 
travels, not in the plane of the equator, but in that of the ecliptic, and with a motion which varies 
every day; the length of the day, therefore, is not always the same even on the equator. But for 
calculating the motions of the heavenly bodies it is evidently convenient to have a day of uniform 
length, and for this reason astronomers, with a view of obtaining a convenient and uniform 
measure of time, have had recourse to a mean solar day, the length of which is equal to 
the mean or average of all the apparent solar days in the year. An imaginary sun, called the 
mean sun, is conceived to move uniformly in the equator with the mean angular velocity of the 
true sun. The days marked by this mean sun will all be equal, and the interval between two 
successive risings of the mean sun on the equator is the duration of the mean solar day, viz., 24 
hours or 60 ghatikás. The time shown by the true sun is called true or apparent time, and the 
time shown by the mean sun is known as mean time. Clocks and watches, whose hands move, 
at least in theory, with uniform velocity, evidently give us mean time, With European astronomers 
"mean noon" is the moment when the mean sun is on the meridian; and the “mean time" at 
any instant is the hour angle of the mean sun reckoned westward from o h. to 24 h,, mean 
noon being O h. for astronomical purposes. 

Indian astronomers count the day from sunrise, to sunrise, and give, at least in theory, 
the ending moments of tithis in time reckoned from actual or true sunrise. The £rue or apparent 
time of a place, therefore, in regard to the Indian paücháüg, is the time counted from true 
(Le., actual) sunrise at that place. For several reasons it is convenient to take mean sunrise оп 
the equator under any given meridian to be the mean sunrise at all places under the same merid- 
ian. The mean sunrise at any place is calculated as taking place at o gh. or o h.—roughly 
6 am. in European civil reckoning; and the mean time of a place is the time counted from 
o gh. or o h. 

The moment of true sunrise is of course not always the same at all places, but varies with 
the latitude and longitude. Even at the same place it varies with the declination of the sun, which 

1 Instend of writing wt full length that such and sach o tithi “ends at so many ghatible after sunrise’, Indian astronomers 
say for brevity thet the tithi "49 so many ghatiküa". The phrase is so used in the text in this sense. 


7 In the case of kshayns in the paiichiig extract the ghatikis of expunged tithis etc. ure to be counted after the end of the 
previous tithi ete. In some pafichifigs the ghutikie from sunrise—S9 gh SSpa. in the present instance —are given. 
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the same for all years. The calculation, therefore, of the exact moment of true sunrise at any 
place is very complicated —too complicated to be given in this work, ! the aim of which 15 


extreme simplicity and readiness of calculation, and therefore mean time at the meridian of 
Ujjain ® ûr Lanka is used throughout what follows. 


All ending moments of tithis calculated by our method C (Arts. 139 to 160) areio Ujjain 


mean time; and to convert Ujjain mean time into that of any other given place the difference 
of longitude in time—4 minutes (10 palas) to a degree—should be added or subtracted according 
as the place is east or west of Ujjain. Table XI. gives the differences of longitude in time for 
some of the most important places of India, 

‘The difference between the mean and apparent (true) time of any place in India at the 
present day varies fom mil (in March and October) to 26 minutes (in January and June) in 
the extreme southern parts of the peninsular. It is nowhere more than 65 minutes, 

37. Basis of calculation for the Tables. All calculations made in this work in accordance 
with luni-solar reckoning are based on the SwWrya-Srddhanta, and those for solar reckoning on the 
Siya and Arya Siddhantas, The elements of the other authorities being somewhat different, the 
ending moments of tithis etc., or the times of satkrántis as calculated by them may sometimes 
difier from. results obtained by this work; and it must never be forgotten that, when checking the date 
of a document or record which lays down, for instance, that on a certain week-day there fell a certain 
tithi, makshatra, or yoga, we can only be sure of accuracy in our results if we can ascertain 
the actual Siddhánta or other authority used by the author of the calendar which the drafter 
of the document consulted, Prof. Jacobi has given Tables for several of the principal SuZintas 
in the Ардтардша Indica (Vol. II, pp. soz et seg.), and these may be used whenever a doubt 
‘exists on the point. 5 

Although all possible precautions have been taken, there, must also be a slight 
“element of uncertainty m the results of a calculation made by our Tables owing to the difference 
between mean and apparent time, independently of that arising from the use of different 
authorities. Owing to these two defects it is necessary sometimes to be cautious. If by any 
calculation it is found that a certain tithi, nakshatra, yoga, or karana ended nearly at 
the close of a solar day—as, for example, ss ghatikas after mean sunrise on a Sunday, ££, 5 
ghatikas before sunrise on the Monday—it is possible that it really ended shortly after true sunrise 
on the Monday. And, similarly, if the results shew that a certain tithi ended shortly after 
the commencement of a solar day,—for instance, 5 ghatikis after mean sunrise ona Sunday,—it 
is possible that it really ended shortly before the true termination of the preceding day, Saturday. 

1 Since this work was in the Prem, Profossr Jnoobi bas pablished in the Zpigrephis [udis (Vol. ll, pp. 491 — 195) W trentine 
with tables баг the calculation of Hindo dates іш {тє Ика] time, to which we refer our readers Р 

7 Herm Lanka is mit Ceylon, but a plone apposed to be on the equatür, or tn lat, O° 0° 0+ og the meridian of Ujjain, 
longitede 752 40. Tt is of great importance to konw ihe exact cost longitude of Ujjain, since upon it depends thy verification wf 
apparent phenomenn ikrunghest India, Calonlation by the diferent Siddhàntas cam bs eheeked by the best European science if thai 
ра езп be certainly delermiuel. The great Trigeammelical Sorvey map makes the centre of {hn «Ну 752 40 44- Е Мар and 
3? 1l 1ü* N. at But this is subject tw two corrections; first, а вогтосііса сі 1” 9° in reduoe tha longitude to the origin of the 
Madras Übeerrptary iaken a» 80^ 17^ 21^, and wecondly, » farther rwinetion of З 30" fey reduce it to the йй тїшє, 802 14512, 
of that Ubwerratory, tola] 3 30. This rmlures the K. lang. of the contre ef Ujjain city to 799 467 06“, 1 байс її Цин, that 
amidst eemilieting muiharitime, the beat of whom vary from 75° 44° to 76° 8l, we may for the premi secept 75° 48° seth nearest 
approach) to the triath. ‘The accarery of the baie, the Observatory сі Madras will before lang be again Lested, and whatever Игит 
ja found to тіні імінтеп Ше sew fixture ad 80° 147 517, that difference applied to 75° 40° will give the correct value of (he 
E. long. we require, (RK S5. 


varies every day of the year. And at any given place, and on any given day of the year, itis not 
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Five ghatikas is not the exact limit, nor of course the fixed limit. The period varies from w 
to about five ghatikàs, rarely more in the case of tithis, nakshatras, and karanas; butin the case 
of yogas it will sometimes reach seven ghatikas. 

Calculations made by our method € will result in the finding of a “ tithi index " (4), or 
a nakshatra or yogaindex (u. or y. all of which will be explajned further on; but it may 
be stated in this connection that when at any ascertained mean sunrise it is found that the 
resulting index is within 30 of the ending index of the и, (Табе КИ, со, 3), nakshatra or 
karana (id. соі. 8, 9, 70), or within 50 of the ending index of a yoga (id. col. rgh it is possible 
that the result may be one' day wrong, as explained above. The results arrived at by our 
Tables, however, may be safely relied on for all ordinary purposes. 

38. Nakshatras There are certain conspicuous stars or groups of stars in the moon's 
observed path in the heavens, and from a very remote age these have attracted attention, 
They are called in Sanskrit " Nakshatras". They were known to the Chaldeans and to the ancient 
Indian Aryas: Roughly speaking the moon makes one revolution among the stars in about 27 days, 
and this no doubt led to the number lof makshatras being limited to 27. 

The distance between the chief stars, called yóga-tárás, of the different nakshatras is not 
uniform. Naturally it should be 13" 20', but, in some cases it is less than 7°, while in others 
it із more than 20°. It is probable that in ancient times the moon's place was fixed merely by stating 
that she was near a particular named nakshatra (star) om a certam night, or on a certain occasion. 
Afterwards it was found necessary to make regular divisions of the moon's path in her orbit, for 
the sake of calculating and foretelling her position; and hence the natural division of the ecliptic, 
consisting of twenty-seven equal parts, came into use, and each of these parts was called after a 
separate nakshatra (see Art. #). The starry nakshatras, however, being always in view and familiar 
for many centuries, could not be dispensed with, and therefore a second and unequal division 
Was resorted to. Thus two systems of nakshatras came into use. One we call the ordinary or equal- 
space system, the other the unequal-space system. The names of the twenty-seven stellar nakshatras 
are given to both sets, In the equal-space system each nakshatra has 13° 20' of space, and when 
the sun, the moon, ora planet is between o", Że., no degrees, and 13° 20' in longitude it is said to be in 
the first nakshatra Aévinl, and so on. The unequal-space system is of two kinds. One is described 
by Garga and others, and is called here the “Garga system." According to it fifteen of the 
nakshatras are held to be of equal average (mean) length—i/.c., 13* 20, —but six measure one 
‘and-a-half times the average—i.c., 20°, and six others only half the average, viz., 6^ 40'. The other 
system is described by Brahmagupta and others, and therefore we call it the * Brahma-Siddhánta " 
system. Та its leading feature it is the same with Garga's system, but it differs a little from 
Sarga’s in introducing Abhijit in addition to the twenty-seven ordinary makshatras. The moon's 

ilê mean шобоп,-13 degrees, 10 minutes, 35 seconds,—is taken as the average space of a 
nakshatra. And as the total of the spaces thus allotted to the usual twenty-seven nakshatras, 
on a similar arrangement of unequal spaces, amounts to only 355 degrees, 45 minutes, 45 seconds, 
the remainder,—4 degrees, 14 minutes, 1$ seconds,—is allotted to Abhijt, as an additional 
nalBhatra placed between Uttara-Ashidha and Sravana. 

The longitude of the ending points of all the nakshatras according to these three systems 


O1 The mean length of the moon's revolution among the stars is 3739166 duys (27. 191674 nceording ta the Хауа Зийа), 
Нь Їнэ! durwtion ie 27 days, A hoars, and the greatest about 7 hours longer. The number of days is thus between 27 and 29, ond 
therefore the number uf aukshatras was pametimee taken uo 26 by the шешш Lludian Àryu. The estry пазвата із «Пы! dA 
(Nee Yale FIL, c. 7) [&. В. В. 
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M The nakshatras by any of these systems, for all years between 300 and 1900 А. 
‘be calculated by our Tables (ser method «+ С", Arts, 139 to 160). The indices for them, a 
— to our Tables, are given іп gable VIIL, cols. 8, 9, 10. | г 
Ч The ordinary or equalspace system of nakshatras is in general use at the present day, the ı 
ү equal-space systems having almost dropped out of use. They were, however, undoubtedly prevalent t 

























Longtitudes of the Ending-points of the Nakshatras. 
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_ 39. Auspicions Yogas. Besides the 27 yogas described above (Ari. o) and quite different 
from them, there are in the Indian Calendar certain conjunctions, also called popas, which ily 
. Gecur when certain conditions, as, for instance, the conjunction of certain våras and nak: — 
| OF varas and tithis, are fulfilled. Thus, when the nakshatra Hasta falls on a Sunday there occurs 


21 Тым gies of rahalê ur mow fally described Wy me a relation to the “tings абс 
of the Fads at, (p, 2) [SRD] = “tuelve-yesr eyele af Jupiter J— 





1 
іа 


EN Й 
| 
47 . 


саат Мар с. а К-Т н 54 


- 











"CUm 
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an amrita siddkiyoga. In the paücháüg extract (Art. 30) given above there is an amrita siddhiyoga 
on the 2nd, sth and 18th of September. It ts considered ап auspicious yoga,. while some yogus 

— 40. Karawas. A karana being half a tithi, there are 60 karanasinalunar month. There 
are seven karagas im a series of eight cycles—total 56—every month, from the second half of 
Sukfa pratipadà (1st) up to the end of the hist half of krishna chaturdasi (14th). The other four 
karanas are respectively from the second. half of krishna chaturdasi (14th) to the end of the first 
half of Sukta pratipada. ! 

` “Table VIN, col, 4, gives the serial numbers and names of karanas for the first half, and 
col. 5 for the second half, of each tithi. 

доа. Eclipses. Eclipses of the sun and moon play an important part in inseriptions, since, 
according to ancient Indian ideas, the value of a royal grant was greatly enhanced by its being 
made on the occasion of such a phenomenon, and thus it often becomes essential that the moments 
of their occurrence should be accurately ascertained. The inscription mentions a date, and an 
eclipse as occurring on that date. Obviously we shall be greatly assisted in the determination of 
the genuineness of the inscription £f we can find out whether such was actually the case. Up to 
the present the best list of eclipses procurable has been that published by Oppolzer in his 
Ж Canon der Finsternisse” (Denkschriften der Kaiserl Akademie der Wissenschaften. Vienna, 
Po. LIF), but this concerns the whole of our globe, not merely a portion like India; the standard 
meridian is that of Greenwich, requiring correction for longitude; and the accompanying maps are 
on too sinall a scale to be useful except as affording an approximation from which details can 
be worked out. Our object is to save our readers from the necessity of working out such 
complicated problems. Prof. Jacobi's Tables in the Madian Antiquari (Vol. XVIL)and Lpigrapita 
мака (Vol 1L) afford considerable help, but do not entirely meet the requirements of the 
situation, Dr. Schram's contribution to this volume, and the lists prepared by him, give the dates 
of all eclipses in India and the amount of obscuration observable at any place. His article speaks 
for itself, but we think it will be well be add a few notes. 

Prof. Jacobi writes (Epig. Indy [T, p. 422) :—" The eclipses mentioned in inscriptions are 
not always actually observed eclipses, but calculated ones. My reasons for this opinion are the 
following: Firstly, eclipses are auspicious moments, when donations, such as are usually recorded 
in inscriptions, are particularly meritorious. They were therefore probably selected for such 
occasions, and must accordingly have been calculated beforehand. No doubt they were entered 
in paücháügs or almanacs in former times аз they are now, Secondly, even larger eclipses 
of the sun, up to seven digits, pass unobserved by common people, and smaller ones are only 
visible under favourable circumstances. Thirdly, the Hindus place implicit trust in their Sastras, 
and would not think it necessary to test their calculations by actual observation. The writers 
of inscriptions would therefore mention an eclipse if they found one predicted in their almanacs.” 

Our general Table will occasionally be found of use, Thus a lunar eclipse can only occur 
at the time of full moon (pargimd), and can only be visible when the moon is above the horizon 
at the place of the observer; so that when the pürgimá is found by our Tables to occur dur- 
ing most part of the daytime there can be no visible eclipse. But it is possibly visible 
if the pirnima із found, on any given meridian, to end within 4 ghatikas after sunrise, or within 
a ghajiküs before sunset. *A solar eclipse occurs only on an amiivasya or new moon day, № 

i According to the Sifrpe-Sisdhdute the four karause are Saluni, Nlgn, Chatushpadn nad Kidutngha, bot we have followed the 
present practice af Western. India, ішін ia supported ly Vurllamihirs and Ветра. 
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the amdvasya ends between sunset and sunrise it is not visible. If it ends between sunrise and 
sunset it may be visible, but not of course always. 
41. Lunar months and their names. The usual modern. system of naming lunar months 
| is given above (Art. 14), and the names in use will be foundin Tables IL and IIL In early times, 
2 however, the months were known by another set of names, which are given below, side by side 
— with those by which they are at present known, 





р Anrien| names, Moderu. uumes. Aneit unnes Modern names, 
| Май. .......Сийн 7. lha . . . . . , + Asina 
2. Mádhava . 2... Vaisákha 8. Опа. этэ Kàrttika 
3. Sukr . m 22. Jyeshtha 9. Sahas. . . . . . . Márgasirsha 
) EDU LL. s pm Ashadha іо. Sahasya . . . . . . Pausha 
5. Nabhas. . . “ло. Srávaga IL Тараз. c a Марва 
б. Nabhasya. . . . . . Bhádrapada 12. Таразуа . - « «+ Phalpuna 


The names “Madhu” and others evidently refer to certain seasons and may be called season- 
| names! to distinguish them from “ Chaitra" and those others which are derived from the nakshatras. 
| The latter may be termed sidereal names or star-names. Season-names are now nowhere in use. 
but are often met with in Indian works on astronomy, and in Sanskrit literature generally. 

The season-mames of months are first met with in the mantra sections, or the Sanitas, 
of both the Yajur-Vedas, and are certainly earlier than the sidereal names which are not 
found in the SamAifás of any of the Vedas, but only in some of the Ardkmanas, and even 
there but seldom. * 

42. The sidereal names "Chaitra", etc, are originally derived from the names of the 
nakshatras Тһе moon in her revolution passes about twelve times completely through the 
twenty-seven starry nakshatras in the course of the year, and of necessity is at the full while 
close to some of them. The full-moon tithi (Prima), on which the moon became fill when 
near the m Chitra, was called Chair; and the lunar month which contained the Chart: 
püryimä was’ called Chattra and 40 on. 

43. But the stars or groups of stars which give their names to the months are not at 
equal distances from one another; and as this circumstance,—together with the phenomenon of 
the moon's apparent varying daily motion, and the fact that her synodic differs from her sidereal 
revolution—prevents the moon from becoming full year after year in the same nakshatra, it was 
natural that, while the twenty-seven nakshatras were allotted to the twelve months, the months 
themselves should be named by taking the nakshatras more or less alternately, The nakshatras 
thus allotted to each month are given on the next page, 

44. It is clear that this practice, though it was natural in its origin and though it was 
ingeniously modified in later years, must often have occasioned considerable confusion; and 
so we find that the months gradually ceased to have their names regulated according to the 
conjunction of full moons and nakshatras, and were habitually named after the solar months 
in which they occurred. ‘This change began to take place about 1400 B. C, the time of the 

1 Майн з “Біце”, “тий арад",.. М4 ана, "Че wwest one". Зиа вм Suck both rea brighi”, Wellies; the rainy 
seach. Naikarya, “vapoury", “rainy”. [ай ог rha, Trang" ar “refreshment, “fertile”. (ўў, "atmmgth ", "rigonr*, Salas 
— “strong”. Tapas “petance", “ mortification", “pain”, “fire”. Тариа, “produced by heat”, “pain, ді 
fais 


2 In mmy opinion the tider] mimes "Chaitra" and (be resi, eame iuto quw aboni 2000 B C. They ore certainly got later 
ад 1500 В. 0. and вм! cartier than 4000 B.C. [S.B Dj 


puro —— 








Ет 


I, 


- Ч” 
THE HINDU CALENDAR. 25 


Vedingayyotisha; and from the time when the zodíacalsign-names, " Mesha" and the rest, 
came into use till the present day, the general rule has been that that amanta lunar month іп 


which the Mesha saükránti occurs, is called Castra, and the rest in succession. 


Derivation of the Names of the Lunar Months from the Nakshatras. 


















Names amd Grenpimg of the Nukshatrus. Names of the Мова 


кпи; Rahil Kürttika. 
| Эше, Аний Mürgsiirsha. 
Ғазағтын; Ризһуа Гавана. 
Alibi; Maghi . Ма 
Pürra-Phalzuni; Ри Hasta FhAlguna 
Uhitrá; 84 1. : Сыйга. 
үшім; Алатыіһ1 Кайда. 
Jymhihi; Mála . Зуі. 
Pazra-Ashádha; Uhtare-Ashidhi; (Abhgit). | Хайн 
Le Sravaya; Dhaniskthà : | Буйхааа. 
Рйгув-НВайгаүнийй , ааьар. z | ВЫ гарада 
Нстаі; Аігіні; Hhamp! . _ Бб”... "өші Aávina. 





45. Adhika and kshaya masas. It will be seen from Art. 24 that the mean length of 
a solar month is greater by about nine-tenths of a day than that of a lunar month, and that the 
true length of a solar month, according to the Sérya-Siddhanta, varies from 29 d. 7 h. 38 m. 
to 31d. 15h. 38m. Now the moon's synodic motion, viz., her motion relative to the sun, is also, 
irregular, and consequently all the lunar months vary in length. The variation is approximately 
from. 29 d. 7 h. 20m. to 29 d. 19h. 30 m., and thus it is clear that in a lunar month there will 
often be no solar saükránti, and occasionally, though rarely, two. This will be best understood 
by the following table and explanation. (See д. 26.) 

We will suppose (see the lef? side of the diagram, cols. 1,2.) that the sun entered the sign Mesha,— 
that is, that the Mesha safkrinti took place, and therefore the solar month Mesha commenced,— 
shortly betore the end of an amanta lunar month, which was accordingly named ** Chaitra " in con- 
formity with the above rule (Art. £4, or 44); that the length of the solar month Mesha was greater than 


that of the following lunar month; and that the sun therefore stood in the same sign during 


the whole of that lunar month, entering the sign Vrishabha shortly after the beginning of the 
third lunar month, which was consequently named Vaisiákha because the Vrishabha saükránti 
took place, and the solar month Vrishabha commenced, in it,—the Vrishabha saükránti bemg 
the one next following the Mesha safkranti. Ordinarily there is one safkranti in each lunar 
month, but in the present instance there was no sankránti whatever in the second lunar month 
lying between Chaitra and Vaisakha. 

The lunar month in which there is no saünkrànti is called an ad/r£a (added or intercalated) 
month; while the month which is not adhika, but is a natural month because a sankrinti actually 
occurred in it, is called wa, iz, true or regular month. ! We thus have an added month 
between natural Chaitra and natural Vaisákha. 


i Profesor Kielhorn is watiafied that the дегтя айёра ао siya are quite modera, the nomenclature usually wdapted in doca- 
пиво and inscriptions earlier then the preeat century being pratdema (fit) and бейіні (жозай)) Не аПайей to this in Tad. 
444, ХХ. р. 411. (И 8] 
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Askaya mésa, or a complete expunction of a month. Suppose, for instance, that the Vriáchika 
атаан ао расе shortly shorty after the beginning of the amánta lunar month Kárttika (see Ме | 
eer kalf of the diagram col 2); that in the next lunar month the Dhanussañkrànti took place 
| dudula Sider mantle | JBirsisésta [anar monika 1 | 
(00 mar ا‎ ia. Fortuigkhta. ^ — 
monis. | айти. Da ral By e 
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Shortly after it began, and the Makara-sankranti shortly before it ended, so that there were 
_ two sankrantis in it; and that in the third month the Kumbha-sankranti ok pl E 
' of it, The lunar Mott in which the Kumbha-sankranti occurred is naturally the month Mágha. 
Thus between the natural Kárttika and the natural Magha there was only one lunar month instead 
ЕСІ two, and consequently one is said to be expunged. | 
46. Their names. It will be seen that the general brief rule (rv. ##) for naming lunar 
months is altogether wanting in many respects, and therefore rules had to be framed to meet 
Et But different rules were framed by different teachers, and so arose a difference 

in practice. The rule followed at present is given in the following verse, 

| ЩЕ — Ravir yeshàm. áramibha-frathame  Eshane | havet te "ае Chúndra 222 | 
Waltrádyà dvádaía smritàh." | | Маг. 
| t suni (e neci monio Боев to е Мөн in e fm t 
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“The twelve lunar months, at whose first moment the sun stands in Mina and the following 
[signs], are called Chaitra, and the others [in succession|." 

Р According to this rule the added month in the above example (Ari gy) will be named 
Vaisákha, since the sun was in Mesha when it began; and in the example of the expunged 
month the month between the natural Karttika and the natural Mágha will be named Márgasirsha, 
because the sun was in Vrischika when it commenced, and Pausha will be considered as expunged. 

This rule is given in a work named Awu/atatva-vivechana, andis attributed to the sage Vyasa. The 
celebrated astronomer Bhaskaracharya (A.D. 1150) seems to have followed the same rule, ! and 
it must therefore have been in use at least as carly as the 12th century A. D. As it is the general 
rule obtaining through most part of India in the present day we have followed it in this work. 

There is another rule which ts referred to in some astronomical and other works, and is 
attributed to the Araftma-Stddhanta.* It is as follows: 

“ Meshadisthe Savitari yo yo müsah prapüryate chándrah | Chaitrádyah sa. jReyah  pürtid- 
vitve "dinmaso 'ntyah." | 

“That lunar month which is completed when the sun is in [the sign) Mesha ete., isto be 
known as Chaitra, etc. [respectively]; when there are two completions, the latter [of them] is an 
added month." 

It will be seen from the Table given above (p. 26) that for the names of ordinary months 
both rules are the same, but that they differ in the case of added and suppressed months. The 
added month between natural Chaitra and natural Vaisakha, in the example in Art. gs, having 
ended when the sun was in Mesha, would be named “Chaitra” by this second rule, but *Vai- 
дакра" by the first rule, because it commenced when the sun was in Mesha. Again, the month 
between natural Karttika and natural Magha, in the example of an expunged month, having 
ended when the sun was in Makara, would be named *Pausha" by this second rule, and conse- 
quently Margasirsha would be expunged; while by the first rule it would be named “ Margasirsha" 
since it commenced when the sun was in Vyischika, and Pausha would be the expunged 
month. It will be noticed, of course, that the difference is only i in name and not in the period 











* inscriptions or records earlier than. 1100 A. D. 
47. Their determination according to true and mean systems. It must be noted with regard 


to the intercalation and suppression of months, that whereas at present these are regulated by the sun's - 


and moon's apparent motion,—in other words, by the apparent length of the solar and lunar 
months—and though this practice has been in use at least from A. D. 1100 and was followed 
Бу Bhaskaracharya, there is evidence to show that in earlier timés they were regulated by 
* mean length of months. It was at the epoch of the celebrated astronomer Sripati, * or about 

1040, that the change of practice took place, as evidenced by the following passage in 
ы “балын Sekhara, (quoted in the Fyotiska-darpana, in A.D. 1557.) 


1 See his Midd@idnfe-Siromani, madhyamddhikdra, addimdeoniresya, verso 6, and his own commentary on it. (8. B. D] 

1 Tt i» mot to be found in either o the Hrakma-SiddAdniar referred tn above, but there i$ & third Brahma-Siddhünin which 
I have moi seen as yet (8. B. D] 

З [n Prof, Chatire's list of added and suppressed months, in those published in Mr. Cowasjee Patelle Сйгоно/руу, and in 
General Sir A. Cunningham's Гайан Eres it js often mated that the same month is both added and suppresend. Bot it is clear from 
the above roles ond definitions that this is imposible. A mouth cannot be both added and suppressed ai the same time. Tha mistake 
arose probahly from raort being mule to ihe frà rule for numing adhibe months, and to the second for the suppressed months. 

4 Thanks are due to Mr. Mahadeo Chithpijl Apte, B.A. LLB, very recently deceased, the founder of the Anandüiruma at 
Poona, for bis discovery of a part of Sripaii's Karma named the DAübofida, from which I got Srlpsti n date. I find that it wns 
written in Saka 961 expired (A.D. 1099-40). [S. B. D. 


added or suppressed." Both these rules should be carefully borne im mind when studying . 
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Madhyama- -sankranti-pravesa-rahito bhaved adÁikah 
Madhyaé Chándro тазе madhyadhika-lakshanam chaitat | 
Vidváisas-to-àcháryá ntrasya madhyadhikam masam 
Кигуий sphuta-manena ht yato 'dhikah spashta eva syat. \ 


«The lunar month which has no mean sun's entrance into a sign shall be a mean intercal 
ated month. This is the definition of a mean added month. The learned Ácháryas should leave 
off [using] the mean added months, and should go by apparent reckoning, by which the added 
month would be apparent (true). s 

It is clear, therefore, that mean intercalations were in use up to Śripatis time. In the Ve- 
Фатка Jyotisha only the mean motions of the sun and moon are taken into account, and it 
may therefore be assumed that at that time the practice of regulating added and suppressed 
months by apparent motions was unknown. These apparent motions of the sun and moon are 
treated of in the astronomical Siddhéntas at present in use, and so far as is known the present 
system of astronomy came into force in India not later than 400 A.D.' But on the other 
hand, the method of calculating the ahargana (a most important matter), and of calculating the 
places of planets, given in the Siizya and other Siddhantas, is of such a nature that it seems 
only natural to suppose that the system of mean intercalations obtained for many centuries after 
the present system of astronomy came into force, and thus we find Sripati's utterance quoted in an 
astronomical work of the 15th century. There can be no suppression of the month by the mean 
system, for the mean length of a solar month is longer than that of a mean lunar month, and 
therefore.two mean saükrántis cannot take place in a mean lunar month. 

The date of the adoption of the true (apparent) system of calculating added and suppressed 
months is not definitely known.  Bháskaráchárya speaks of suppressed months, and it seems 
from his work that mean intercalations were not known in his time (A. D. 1150.) We have 
therefore in our Tables given mean added months up to A.D. 1100, and true added and sup- 
pressed months for the whole period covered by our Tables. * x 

48. For students more familiar with solar reckoning we willigivé the rules for the intercala- 
tion and suppression of months in another form. Ordinarily one lunar month ends in each solar 
month. When two lunar months end in a solar month the latter of the two is said to be an 
adhika (added or intercalated) month, and by the present practice it receives the name of the 
following natural lunar month, but with the prefix adhika. Thus in the Table on p. 25, two 
lunar months end during the solar month Mesha, the second of which is adhika and receives, 
by the present practice, Ше пате of the following natural lunar month, Vaisikha. When no 
lunar month ends ina solar month there is a Ёзйауа таза, ог expunged or suppressed month; 
iz, the name of one lunar month is altogether dropped, viz, by the present practice, the one 
following that which would be derived from the solar month. Thus, in the Table above, no lunar 


month ends in the solar month Dhanus. Márgaéirsha is the name of the month in which the 


Dhanus saükránti occurs; the name Pausha is therefore expunged. 


The rule for naming natural lunar months, and the definition of, and rule for naming, added. 


1 Up io recently ihe date wa considered t» be about the 6th century AD. Dr. Thibaut, one of the highest living authorities 
ox. Indian Astronomy, fixes it at 400 A.D. (Se bis edition of the Teche Siddhdntibé lutrol, p. LX). My own opinion is thet it 
come into existence mot later than (ће Зай сепішу ВС. (8. В Р.) 

3. I am inclined to believe that of the two rules for naming lunar mouths the second was connected with the mean wystem 
ef sdded months, and that the fint came inte existence with the adoption of the trun system. Bat I im not as yet in posesion. af 
any evidence on the point, See, however, the note to Art Sl below. [S; B- D.] | 
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and suppressed months, may be summed up as follows. That amdnta lunar month in which the 
Mesha saükránti occurs is called Chaitra, and the rest in succession. That amanta lunar month 
in which there is no sañkránti is adhika and receives the name (t) ofthe preceding natural lunar 
month by the old Brakma-Siddhdnta rule, (2) of the following natural lunar month by the present 
rule. When there are two saükrántis in one amánta lunar month, the name which would be 
derived from the first is dropped by the old Srakma-Siddhanta rule, the name which would be 
derived from the second is dropped by the present rule. 

49. Different results by different Siddhantas. The use of different Siddhàntas will some- 
times create a difference in the month'to be intercalated or suppressed, but only when a san 
kranti takes place very close! to the end of the amávásyà. Such cases will be rare. Ош 
calculations for added and suppressed months have been made by the S#rya-Siddhanta, 
and to assist investigation we have been at the pains to ascertain and particularize the 
exact moments (given in tithi-indices, and tithis and decimals) of the safikrantis preceding and 
succeeding an added or suppressed month, from which it can be readily seen if there be a probability 
of any divergence in results if a different Siddhanta be used. The Special Tables published by 
Professor Jacobi in the Epieraphia Indica (Vol., I1., pp. 403 ff.) must not be relied on for calculations 
of added and suppressed months of Siddidntas other than the Sirya-Siddhanta, If a different 
Siddhanta happened to have been used by the original computor of the given Hindu date, 
and if such date is near to or actually in an added or suppressed month according to our 
Table L, it is possible that the result as worked out by our Tables may be a whole month 
wrong. Our mean intercalations from A.D. 300 to 1100 are the same by the original Sárya- 
Siddhanta, the present Sérya-Siddhanta, and the first Arya-Siddhanta. 

SO. Some peculiarities. (Certain points are worth noticing in connection with our calcula- 
tions of the added and suppressed months for the 1600 years from A.D. 300 to 1900 according 
to the Sárya-SiddAhánta. 

(a) Intercalations occur generally in the 3rd, sth, Sth, t ith, 14th, t6th and 19th years of a cycle 
of tg years. (6) A month becomes intercalary at an interval of 19 years over a certain period, 
and afterwards gives way generally to one of the months preceding it, but sometimes, though 
rarely, to the following one. (c) Out of the seven intercalary months of a cycle one or two 
are always changed in the next succeeding cycle, so that after a number of cycles the whole are 
replaced by others. (da) During our period of 1600 years the months Márgasirsha, Pausha, and 
Mágha are never intercalary. (v) The interval between years where a suppression of the month 
occurs is worth noticing. Inthe period covered by our Tables the first suppressed month is in A.D. 404, 
and the intervals are thus: 19, 65, 38, 19, t9, 46, 19, 141, 122, 19, 141, 141, 65, 19, 19, 19, 19, 46, 
76, 46, 141, 141, and an unfinished period of 78 years, At first sight there seems no ity, 
but closer examination shews that the periods group themselves into three classes, viz, (i.) 19, 
38, 76; (ii) 141; and (iii) 122, 65 and 46 years; the first of which consists of r9 or its multiples, 
the second is a constant, and the third is the difference between (ii) and (i) or between 141 and 
a multiple of t9. The unfinished period up to 1900 A.D. being 78 years, we are led by these 
peculiarities to suppose that there will be no suppressed month till at earliest (122 years —) 

1 It is difficult to define the exaet limit, because it varies with different SiddAdntaz, and even for one SiddAdnta it i» not always 
the same. It is, however, generally mot more than six ghatikis, or about 33 of our tithi-indices (1). But inthe case of some 
Siddidatas пя corrected witb a blja the difference may amount sometimes to as much a4 20 ghatiküs аг 118 of ourtithi-indiees, It 

| find any difference in true added months; but in the case of suppressed months we might expect some divergence, a 
month suppressed опе authority not being the same a» hat suppressed by another, ar there being no suppression at all by the latter 
in some cases, Differences in menn aided months, wonld be vary rate, emepk in the eua cf the Brelme-Sidddéetn, (See Art. SA) 
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m. A.D. 1944, and possibly not till (141 years —) A.D. 1963. ! (4) Mágha is only once suppressed in ` ў 


Зака 1398 current, Márgaslrsha is suppressed six times, and Pausha 18 times. No other month 
is suppressed. 























Bháskaráchàrya lays down ? that Kárttika, Márgasirsha and Pausha only are liable to 
be suppressed, but this seems applicable only to the Arahma-Siddhanta of which Bhiskaricharya 
was a follower. He further states, “there was a suppressed month in the Saka year 974 expired, 
and there will be one in Saka 1115, 1256 and 1378 all expired", and this also seems applicable 
to the Brahma-Siddhanta only. By the Sérya-Siddhénta there were suppressed months in all 
these years except the last one, and there was an additional suppression in Saka 1180 expired. 

Ganesa Daivaijfia, the famous author of the Grahalighava (A.D. 1520), аз quoted by his 
grandson, in his commentary on the Siddhanta-Siromani, says, “ By the Sérya-Siddhanta there 
will be a suppressed month in Saka 1462, 1603, 1744, 1885, 2026, 2045, 2148, 2167, 2232, 2373, 
2392, 2514, 2533, 2655, 2674, 2796 and 2815, and by the Arya-Siddhdnta* there will be one 
in 1481, 1763, 1904, 2129, 2186, 2251 (all expired)" The first four by Sirya calculations agree 
with our results, 

51. By the pirpimanta scheme. Notwithstanding that the рйгайшйша scheme of months 
is and was in use in Northern India, the amánta scheme alone is recognized in the matter of the 
momenclature and intercalation of lunar months and the commencement of the luni-solar year, 
The following is the method adopted—first, the ordinary rule of naming a month is applied to 
an amánta lunar month, and then, by the purnimanta scheme, the dark fortnight of it receives 
the name of the following month. The correspondence of amanta and pürnimánta fortnights 
for a year is shown in Table IL, Part i, and it will be observed that the bright fortnights 
have the same name by both schemes while the dark fortnights differ by a month, and thus 
the pirnimanta scheme is always a fortnight in advance of the аша scheme, 

The satkrántis take place in definite amánta lunar months, thus the Makara-saükránti invariably 
takes place in amánta Pausha, and in no other month; but when it takes place in the krishna- 
paksha of amánta Pausha it falls in pürnimánta Magha, because that fortnight is said to 
belong to Magha by the pürpimánta scheme. 1f, however, it takes place in the Sukla paksha, 
the month is Pausha by both schemes. Thus the Makara-sankrinti, though according to the 
amánta scheme it can only fall in Pausha, may take place either in Pausha or Mágha by the 
pürnimánta scheme; and so with the rest. eo 

The following rules govern pürpimánta intercalations. Months are intercalated at first. 


as if there were no pürnimánta scheme, and afterwards the dark fortnight preceding the intercalated. 

' month receives, as usual, the name of the month to which the following natural bright fortnight 

belongs, and therefore the intercalated month also receives that name, Thus, in the example given 

= above (47 45) intercalated amánta Vai&ákha (as named by the first rule) lies between natural 

.  amünta Chaitra and natural aminta VaiSikha. But by the pirnimanta scheme the dark half 
_ Of natural aminta Chaitra acquires the name of natural Vaiéákha; then follow the two fortoiphe 

of adhika Vaisikha; and after them comes the bright half of the (nij 


3 See the Siddhéala-Siromani, Madhyamédhikére. Bhiskara wrote in Saka | 

юэ 072 (A.D. 1150). 
" у 3 1 have mcertained that Gageía bms sdopted in his Grolalíghawa some of 
Te - hy lalis js, sud by puiüng to test one of the years noted I find that in these 
2 by Talla blja was used. Ganesa was a most securite caleulator, and I feel certain 
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the elements of the drpa-Siddhdute aa corrected 
calnulations also the drye-SiddAdate ав corrected 
that his resulta ean be depended pon, (S. B. D.] 
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Vaisakha. Thus it happens that half of natural pürnimánta Vaisikha comes before, and half 
after, the intercalated month, ' 
' Of the four fortnights thus having the name of the same month the first two fortnights 
are sometimes called the “ First Vaiiakha,”’ and the last two the * Second Vaifákka." 

` It will be seen from Table IL, Part i, that amánta Phálguna krishna is pürpimánta Chaitra 
krishna. The year, however, does not begin then, but on the same day as the amanta month, 
ie, with the new moon, or the beginning of the next bright fortnight. 

Having discussed the lesser divisions of time, we now revert to the Hindu year. And, 


first, its beginning. - 





Years and Cycles. 


52. The Hindu New-year's Day—In Indian astronomical works the year is considered 
to begin, if lunisolar, invariably with amanta Chaitra Sukla tst,—if solar with the Mesha 
sankranti; and in almost all works »ax Mesha saükránti is taken for convenience of calculations, 
very few works adopting the apparent or true one, At present in Bengal and the Tamil 
country, where solar reckoning is in use, the year, for religious and astronomical purposes, com- 
mences with the apparent Mesha-saükránti, and the civil year with the first day of the month 
Mesha, as determined by the practice of the country (See above Art. 28). But since mean Mesha- 
safkránti is taken as the commencement of the solar year in astronomical works, it is only reason- 
able to suppose that the year actually began with it in practice in earlier times, and we have 
to consider how long ago the practice ceased, 

In a Karana named Bhåsvati (A.D. 1099) the year commences with apparent Mesha 
sankranti, and though it is dangerous to theorize from one work, we may at least quote it as 
shewing that the present practice was known as early as A. D. 1100. This date coinciding fairly 
well with Sripati's injunction quoted above (Art, 47) we think it fair to assume for the present 
that the practice of employing the mean Mesha saükránti for fixing the beginning of the year 
ceased about the same time as the practice of mean intercalary months, ^ 

The luni-solar Chaitrádi * year commences, for certain religious and astrological purposes, 
with the first moment of the first tithi of Chaitra, or Chaitra śukla pratipadá and this, of course, 
may fall at any time of the day or nightsince it depends on the moment of new moon. But : 
for the religious ceremonies connected with the beginning of a samvatsara (year), the sunrise 
of the day on which Chaitra $ukla pratipadà is current at sunrise is taken as the first or opening 
day of the year. When this tithi is current at sunrise on two days, as sometimes happens, the 
first, and when it is not current at any sunrise (z, when it is expunged) then the day on which 
it ends, is taken as the opening day. For astronomical purposes the learned take any convenient x 

1 Such an anomaly with regard to the püruiminta scheme could not oeur if the two rules were applied, one that “that й 
pürsimánts month i which the Mesha saükrünti occur» is always саПей Chaitra, and so on in succession,” and (he other that "that , 
pürsimánits month in which по saükránti occurs is called an intercalated month.” The roles were, | believe, in use in the sixth 
eentury A.D, (See my remarks Ind. dut, XX, р. 50 f.) Bat the udded mouth under sach. rules would never agree with the amánta 
added months. There would be from 14 to 17 months’ difference іп the interralated mouths between the two, and much inconvenience 
would arise thereby. It is for this reason probably that the pirviminta scheme is not recognised in naming months, and that pürgi- 
manta monthe are named arbitrarily, m described in the first para, of Art. 51. This arbitrary rule was certainly in use in the 
Lith century A.D, (See Ind. dat, rol. FI, p. 59, where the Makars-swükrünti is ssid to have taken place in Miighs.) | 

After this arbitrary rule of maming the pürnimünta months once came into general nae, it was imposible in Northern India 
to continue using (Бе second, ot JraAma-SidAdmis, rule for naming the mouths For in the example in Art. 45 above the intercalated 
month would by that rule be named Chnitra, but if ite preceding fortnight be « fortnight of Vaisikba it is obvious that the inter- 
calated month cannot be named Chaitra. Jn Southern India the practice may have continued in use a litie longer. (8. В. DJ 

3 Chaitrddi, “beginning with Chaitra” ; Kérttitddi, "beginning with Kürttikn; MezAddi, with Mesha; and sò on. 
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"moment,—such as mean sunrise, noon, sunset, or midnight, but generally the sunrise, —on or 
before Chaitra $ukla pratipadá, as their starting-point.! Sometimes the beginning of the mean 
Chaitra śukla pratipadà is so taken. | 

When Chaitra is intercalary there seems to be a difference of opinion whether the year 
in that case is to begin with the intercalated (aZkika) or natural (574) Спайга. For the purposes 
of our Table L. (cols. 19 to 25) we have taken the adhika Chaitra of the true system as the first 
month of the year, | 

But the year does not begin with Chaitra all over India. In Southern India and especially 
in Gujarat the years of the Vikrama era commence in the present day with Karttika Sukla pratipada. 
In some parts of Kathiavad and Gujarat the Vikrama year commences with Ashidha Sukla 
pratipada.* In a part of Ganjam and Orissa, the year begins on Bhàdrapada šukla r2th. (See under 
Ойбо reckoning, Art. 64) The Amli year in Orissa begins on Bhádrapada éukla rath, the 
Vilayati year, also in general use in Orissa, begins with the Kanyá sankránti; and the Fasli year, 
which is luni-solar in Bengal, commences on pürnimánta Ašvina kri. Ist (viz, 4 days later than 
the Vilàyati). 

In the South Malayalam country (Travancore and Cochin), and in Tinnevelly, the solar 
year of the Kollam era. or Kollam Апди, begins with the month Chiügam (Sirhha), and in the 
North Malayálam tract it begins with the month Kanni (Kanyá). In parts of the Madras Presidency 
the Fasli year originally commenced on the rst of the solar month Adi (Karka), but by Govern- 
ment order about A.D. 1800 it was made to begin on the 13th of July, and recently it was altered 
again, so that now it begins on ist July. In parts of the Bombay Presidency the Fasli year begins 
when the sun enters the nakshatra Mrigasirsha, which takes place at present about the sth or 6th offune. 

Alberuni mentions (A.D. 1030) a year commencing with Margasirsha as having been in 
use in Sindh, Multan, and Kanouj, as well as at Lahore and in that neighbourhood: also a 
year commencing with Bhádrapada іп the vicinity of Kashmir. 3 In the Mahabharata the names 
of the months are given insome places, commencing with МагразизНа. (Ати зала parva adhyáyas. 
roð and тоў). In the FedáApa Jyotiha the усаг сопипепсеѕ with Migha éukla pratipada, 

53. The Sixty-year cycle of Jupiter. * In this reckoning the years are not known by n | 
but are named in succession from a list of 6o names, piten known as the “ Brihaspati samvatsara 
chakra," š the wheel or cycle of the years of Jupiter. Each of these years is called a "samvatsara," 
The word *samvatsara " generally means a year, but in the case of this cycle the year is not 
equal to a solar year. It is regulated by Jupiter's mean motion; and a Jovian year is the period. 


during which the planet Jupiter enters one sign of the zodiac and passes completely through it 


1 Som Ind. dui, XIX, p. 45, second perngraph of my article om the Original буада, (8 В р] 
08$ I Bava duy. аа а райда which mentions thia beginning of the year, and lave ao ford wma Байнга | 
of it in the present day. un Te Qui ас in Gujardt the Vikrema sunvat bern on Ashisdha ыма диа ai. 
* The paar, s» trampied by Sarhan (Vol. IL, p. 8 £), is ae follows “Thies who use (ha Sanka | 
ңі the year with the month Chaitra, whilst ibe inhabitants of Kanir, which іе eunterminogs with a EE 
month Bhüirmpada... All the people who Таран: the country between Bardar! аад begin the your with the month 
Киа... Thr people living im the eountry of Mirnharm, behinil Мінішіз ая far us the qimast frontinrs — — — j 


= 4 "m гч {ышт = Ji E. v «4 "5 





of the poople of Kashmir, and. followed their erample in beginning the year with the new moon of Cham 
à Алийн 53 16 01 ure sppliesble to Northern India only (Sue 48: 62) 
a The term is one not reeoguined in Sanskrit works, 18. В. 191 
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with reference to his mean motion. The cycle commences with Prabhava. See Table L, cols. 6, 7, 
and Table XII. 

54. The duration of a Bárhaspatya samvatsara, according to the Sárya-Siddhánta, is about 
361.026721 days, that is about 4.232 days less than a solar year. If, then, a samvatsara begins 
exactly with the solar year the following samvatsara will commence 4.232 days before the end 
of it. So that in each successive year the commencement of a samvatsara will be 4.232 
days in advance, and a time wil of course come when two samvatsaras will begin during 
the same solar year. For example, by the Sárya-Siddhánta with the bija, Prabhava (No. r) was 
current at the beginning of the solar year Saka 1779. Vibhava (No. 2) commenced 3,3 days 
after the beginning of that year, that is after the Mesha sankránti; and Sukla (No. 3) began 361.03 
days after Vibhava, that is 364.3 days after the beginning ofthe year. Thus Vibhava andSukla . 
both began in the same solar year. Now as Prabhava was current at the beginning of 
1779, and Sukla was current at the beginning of Saka 1780, Vibhava was expunged in the regular 
method followed in the North. Thus the rule is that when two Bárhaspatya samvatsaras begin 
during one solar year the first is said to be expunged, or to have become shaya; and it is 
clear that when a samvatsara begins within a period of about 4.232 days after a Mesha sankranti 
it will be expunged. | 

By the Sárya Siddhánta 859. solar years are equal to 867 Jovian years. So that one 
expunction is due in every period of 85° solar years. But since it really takes place according 
to the rule explained above, the interval between two expunctions is sometimes 85 and sometimes 
86 years. 

55. Generally speaking the samivatsara which is current at the beginning of a year is in 
practice coupled with all the days of that year, notwithstanding that another samvatsara may have 
begun during the course of the year. Indeed if there were no such practice there would be 
no occasion for an expunction. Epigraphical and other instances, however, have been found in 
which the actual samvatsara for the time is quoted with dates, notwithstanding that another sam- 
vatsara was current at the beginning of the year, ! 

56. Variations. As the length of the solar year and year of Jupiter differs with different 
Siddhantas it follows that the expunction of samvatsaras similarly varies. 

57. Further, since a samvatsara is expunged when two samvatsaras begin in the same 
year, these expunctions will differ with the different kinds of year. Where luni-solar years are 
in use it is only natural to suppose that the rule will be made applicable to that kind of year, 
an expunction occurring when two samvatsaras begin in such a year; and there is evidence to 
show that in some places at least, such was actually the case for a time. Now the length of an 
ordinary lunisolar year (354 days) is less than that of a Jovian year (361 days), and therefore 
the beginning of two consecutive samvatsaras can only occur in those luni-solar years in which 
there is an intercalary month. Араш, the solar year sometimes commences with the mean 
Mesha-sankranti, and this again gives rise to a difference. * 

The Jyofisha-tattua rule (given below Art. so) gives the samvatsara current at the time 
of the mean, not of the apparent, Mesha-sankranti, and hence all expunctions calculated thereby must 
be held to refer to the solar year only when it is taken to commence with the mean Mesha- 
safkránti. * It is important that this should be remembered. 

1 See Ind. Ant, Val. XIX. рр. 27, 33, 187. 
2 These points have not yet been noticed by any European writet on Indian Astronomy. [S. B. D.] 
З As fo the mesn Mesha-sankrünti, sce Ari. 20 above. 
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‚58. То find the current samvatsara. The samvatsaras in our Table L, col. 7, are calculated 
by the Sárya-Siddhánta without the blja up to A.D. 1500, and with the bija from A.D: 1501 to 1900: 
and are calculated from the apparent Mesha-sankranti. If the samvatsara current on a particular 
day by some other authority is required, calculations must be made direct for that day according 
to that authority, and we therefore proceed to give some rules for this process. 
59. Aules for finding the Bérhaspatya samvatsara current on a particular. day, ! 


а. By the Siirya-Siddhénta.? Multiply the expired Kali year by 211. Subtract 108 from 


the product Divide the result by 18000. To the quotient, excluding fractions, add the numeral 
of the expired Kali year plus 27. Divide the sum by 60. The remainder, counting from Prabhava 
аз 1, is the samvatsara current at the beginning of the given solar year, that is at its apparent 
Mesha-sankránti, Subtract from 18000 the remainder previously left after dividing by 18000. 
Multiply the result by 361, and divide the product by 18000. Calculate for days, ghatikas, and 
palas. Add 15 palas to the result. The result is then the number of days, etc., elapsed between 
the apparent Mesha-sankranti and the end of the samvatsara current thereon. By this process can be 
found the samvatsara current on any date. 

Example 1, —Wanted the samvatsara current at the beginning of Saka 233 expired and the date on 
which it ended. Saka 233 expired — (Table 1.) Kali j412 expired, "m _ 392. 39 + 3412 +27 
= 3478. Ж" = 57". The remainder is 58: and we have it that No. 58 Raktákshin (Table XH) was the 
samvatsara current at the beginning (apparent Mesha-sankranti) of the given year. Again: 
1B000— 17824 — 176, Au —3d 3 gh 47.2 P. Adding 15 pa. we have 3 d. 32 gh. 2.2 pa, 
This shews that Raktákshin will end and Krodhana (No. 59) begin 3 d. 32 gh. 2.2 pa, after the 
apparent Meska-safkranti. This last, by the фера Stddhanta, occurred on 17th March, A.D, 311, 
at 27 gh. 23 pa. (see Тайе Г, сої. 13, and the Table in Arr. 96), and therefore Krodhana began 
on the 20th March at 59 gh. 25.2 pa., or 34,8 palas before mean sunrise on 2 Ist March. We also know 
that since Krodhana commences within four days after Mesha it will be expunged (Ян. 54 above.) 

ó. By the Arya Siddhanta. Multiply the expired Kali yearby 22. Subtract 11 from the product, 
Divide the result by 1875. To the quotient excluding fractions add the expired Kali year + 27. 
Divide the sum by 60. The remainder, counted from Prabhava as 1, В the samvatsara current 
at the beginning of the given solar year. Subtract from 1875 the remainder previously left after 
dividing hy 1875. Multiply the result by 361. Divide the product by 1875. Add í gh. 
45 pa. to the quotient. The result gives the number of days, etc., that have elapsed between the 
apparent Mesha-sankranti and the end of the samwvatsara current thereon. 

Example 2.— Required the samvatsara current at the beginning of байл 230 expired, and 
the time when it ended, 

Saka 230 expired — Kali 3409 expired, 2e 7-8 — 399€. 30 + 3409 + 27 = 3475, which, 
divided by 60, gives the remainder 55. Then No. ss Durmati (Table XII.) was current at the 
beginning of the given year. Again; 1875—1862 = 13. "mr = 2d. 30 gh. 10.56 pa. Adding t gh. 

1 all | яи ka airs — 4 | : x A 
E Eus n e results will be correct within two ghotikiis where the moment ef the Mesha-suikranti according 

1 The role for the t Farshtha, the Sia! Brulee, the Romake, ani the 5o = 
— result will — еа ты 
all these authorities take the time of the Mesha-anitkriati by the present Sérya-Siddhdnis ar by the Arga-Siddáduia, whichever жы, 
be available. The moment o he Mesha-saükràntri песагііше to the Sirya- Siddhista is given in our Tabla L only far the — 
Е т 
and 6 minutes), тъ Ва аа еа | | EX. by more than 2 ghatükds 45 palus (1 hour 
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45 pa., we get 2 d. 31 gh. 55.56 pa. Add this to the momeut of the Mesha saükránti as given in Table IL, 


cols. 13—16, viz, r6th March, 308 A.D., Tuesday, at 41 gh. 40 p. and we have 19th March, ' 


Friday, 13 gh. 35.56 p. after mean sunrise as the moment when Durmati ends and Dundubhi 
begins. Here again, since Dundubhi commences within four days of the Mesha sankrinti, it 
"will be 

с. By the Stirya-Siddhénia with the bija (to be used for years after about 1500 ADJ. 
Multiply the expired Kali year by 117. Subtract 60 from the product. Divide the result by 
10000. To the figures of the quotient, excluding fractions, add the number of the expired Kali 
-year plus 27. Divide the sum by 60. And the remainder, counted from Prabhava as r, is the 
samvatsara current at the beginning of the given solar year. Subtract from toooo the remainder 
left after the previous division by 10000. Multiply the difference by 361, and divide the product 
by 10000. Add r$ pa. The result is the number of days, etc., that have elapsed between the apparent 
Мезһа saükránti and the end of the samvatsara current thereon. ! | 

Example.—Required the samvatsara current at the beginning of Saka 1436 expired, and 
the moment when it ends. Saka 1436 expired — Kali 4615 expired (Table L). 725-9 —53 E. 
Bet 785. Тһе remainder 15 shews that Vrisha was current at the Mesha-sankranti. 
ишсен 15 p.—3 d. 47 gh. 25.8 p. - 15 p.— 3 d. 47 gh. 40.8 p. Table I. gives the Mesha- 
safkranti as March 27th, 44 gh. 25 p., Monday. 27 d. 44 gh. 25 p. + 3 d. 47 gh. 40.8 p. — 31 d. 
32 gh. 5.8 p.; and this means that Vyisha ended at 32 gh. 5.8 p. after mean sunrise at Ujjain 
on Friday, 31st March. At that moment Chitrabhánu begins, and since it began within four days 
of the Mesha-sankránti, it is expunged. 

d. Brihatsasshità апа Jyotishatattva Rules. The rules given in the Brthatsamiiiê and 
the /yotishatattva seem to be much in use, and therefore we give them here. The /yotishatattve 
rule is the same as that for the Arya-Siddkanta given above, except that it yields the year current 
at the time of mean Mesha-saikranti, and that it is adapted to Saka years. The latter difference 
is merely nominal of course, as the moment of the beginning of a samvatsara is evidently 
the same hy both.* We have slightly modified the rules, but in words only and not in sense. 

The /yottshatattva rule is this. Multiply the current Saka year by 22. Add 4291. Divide 
the sum by 1875. To the quotient excluding fractions add the number of the current Saka year. Divide 
the sum by 60, The remainder, counted from Prabhava as |, is thé samvatsara current at the 
beginning of the given year. Subtract the remainder left after previously dividing by 187 5 from 
1875. Multiply the result by 361. And divide the product by 1875. The result gives the 
number of days by which, according to the Arpa-Siddhanta, the samvatsara ends after mean Mesha- 
sankránti. The mean Mesha-saikranti will be obtained by adding 2d, 8 gh. 51 pa. [5 vipa. to 
the time given in Table L, cols. 13 to 18. 

Work out by this rule the example given above under the Arya-Siddhanta rule, and the 
result will be found to be the same by both. 

The Brihatsamhita rule. Multiply the expired Saka year by 44. Add 8589. Divide 
the sum by 3750. To the quotient, excluding fractions, add the number of the expired Saka year 


1 Tn these three rules the apparent Meshn-saikrinti is taken. If we omit the subtraction of 108. ll, xad 60, and io not 
add 18 p, | gh. 45 p, ond 15 p. respectively, the result will be correct with respeet in the meam Mesha-srükrünti. 

3 I hare not seen tbe Jyotishatattea (or "JyolisMara " as Warren calls it, but which meme to be а mistake), bot I (ind the 
rule in the amm] ofSrlpati (A.D. 1089). It must be ms old s that by the .frys-Siddidnis, since both are the ame. (S. B.D.) 

3 lf we mdd 4280 instemd of 479], und add 1 gh. 45 pa. to the final result, the time so arrived at will be the period elnpsed since 
apparent Mesha-saükranti, Those who interpret the Jyofirhata!fea rule in auy different way have (ий to grasp Ия proper meaning. [5. B. D.] 
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plus 1. Divide the sum by 60. The remainder, counted from Prabhava as I, is the samvatsara current Ч 
at the beginning of the year. Subtract from 3750 the remainder obtained after the previous division by ) 
“3750. Multiply the result by 361, and divide the product by 3750. This gives the number of V 
days by which the samvatsara current at the beginning of the year will end after the Mesha * 
sahkranti, ! — 
60. List of Expunged Samvatsayas. The following is a comparative list of expunged қ 

samvatsaras as found by different authorities, taking the year to begin at the mean Mesha sankranti. 
; f List of Expunged Samvatsaras. а | 

First Arya-Sdlilhdnia, Brat. | Sérya-Siddhdnta Wale without | First drya-Siddkdnta, Brihat- | Sdrga-Siddhdete Rule without 





за АА, Rataawdld, Jyote- | МНуа np to 1500 AD., mû аА, Patzamdld, Jyoti | На арі 1500 А.П, азй 
АшаЙаға Нпіге. with Aye afterwards. hatatiova Rules. with dije afterwards. 
š A.D Expunged їз A.D Kxpungmd | Eš A.D Expungel | Ч АР | Expenged 
Ё Sum упізлга. 4 E Samvutsara. 3 E 2 Зашуайнага, | 3 š " |  Bamyabars. 
ч = | 


233 | 809-10 | 57 Hudhizodghrin| $234 | 311-12 | 89 Kredhana |1084 1161-62) 19 Parthiva 1087 | 1164—65| 82 Sarradhirin 






317 | 894-05 | 23 Virodhin 8319*| 394-97 | 35 Khura 1169 | 1248-47 | 45 Virodhakrit | 1172*| 1249-20| 48 Ananda 

(| 408 | 479-80 | 49 Rikma | 4D4*| 481-52 | 51 Piügsla — [1254,1331-82| 11 lóvus 1358 | 1335-30! 15 Vrisha 

| 487 | 864-53 | 15 Увы 490 | 561-68 18 Timon 1840 1417-18 | 38 Krodhin — | 1843 | 1490-21) 42 Plurmága 
$78 | 649-50 | 41 Pluvnügn 675%) 65853 | 44 8Шһйгща |1495 | 1502-09| 4 Promoda | 1497 | 1814-15) 16 Chitrabhinn 
058 | 785-88 | 8 Bhàvx 800*| 737-38 | 10 ры" [1510 1587-88 | 30 Durmokha | 1522*| 1899- | 48 Kllaka 

| таз | 820-21 | 34 Šarvari q46 | 823-24 | 37 боа 1800) 


2888 | 9053-00 | 00 Қаһауа 831 | 908-09 | 3 Sukln |1598 | 1072-78 58 Dwundnhhi | 1808 | 1685-86) 9 Татан 
-918 | 900-91 | 26 Nundana 016% 1098-04 | 20 Малаша |1080|1757-58| 23 Survadhárin| 1603*| 1770-71] 35 Plava 


999 1076-77 | 6% Siddhirthin 1008 |1019-80 | 56 Dundubhi [1766 | 1848—14 | 40 Наа 1770 153-47] 2 Vibhava 


If we take the years to commence with the apparent Mesha-saütkránti the sam- қ 
vatsaras expunged by Saya Siddhánía calculation will be found in Table L, col 7; and ) 


those by the Arya Зина can be found by the rule for that Siddhanta given in ү? 
Art. 59 above. А 
61. The years of Jupiter's cycle are not mentioned in very early inscriptions. They are | 
mentioned in the Sürya-Siddhámia. Dr, J. Burgess states that he has reason to think that they Ë 
were first introduced about A.D. 349, and that they were certainly in use in A.D. $30. We 
have therefore given them throughout in Table I. 
62. The southern (lumi-solar) sirfy-yrar cycle. The sixty-year cycle is at present in daily 
use in Southern India (south of the Narmada), but there the samvatsaras arg made to correspond 
with the luni-solar year as well as the solar;and we therefore term it the luni-solar 60-year cycle х 
іп contradistinction to the more scientific Barhaspatya cycle of the North. 4 
і М в wot satel whet Meshs-mikrinti ia ment, w шие i n 32 Ú 
interpreted by writers both Indian and European, but in йл шэн origin ecw ache: de we ae ee " 


that Varihumibira, the author of the BriletsahAitd, meant the rule to run thus: Maltiply the earrent Soke year by 44 Add 8583 
(sr 8581 or 8553). Divide the sum by 9750. To the integers of the quotient add the given current aka yaur ; (and the rest as above), 
The result is for the mesn Meshe-suikranti” Га this form it ів е зате ая е Arya бна or the Jyotistatattea rule, and 
can be easily explained. (8. B, D) 

3 Іа this Table the Бүйімілай ІШ role is workel ва I interpret it. But as i by others the expenetions 
differ, the differences being in — (ourrent) 231, the 56th; 998, the 53nd; Mt. e зт. 3 = 

By ihe Sürys SiddAdmte the years marked with an asterisk in the Saka colamn of this Tuble differ fro ive à 
Table T., «й. T, being in euch ease one earlier; the rest are the mme. (S. B. D) mulso 
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There is evidence ! to show that the cycle of Jupiter was in usé in Southern India before 
Saka 828 (A.D. 905-6); but from that year, according to the Arya Siddhanta, or from Saka 
831 (A.D. 908-0) according to the Sirya-SaddAanta, the expunction of the samvatsaras was altogether 
neglected, with the result that the 60-year cycle in the south became luni-solar from that year. 
At present the northern samvatsara has advanced by 12 on the southern. There is an easy 
rule for finding the samvatsara according to the luni-solar cycle, viz., add 11 to the current 
Saka year, and divide by 60; the remainder is the corresponding luni-solar cycle year, It must 
not be forgotten that the samvatsaras of Jupiter's and the southern cycle, are always to be taken 
as current years, not expired. 

63. The twelve-year cycle of Jupiter. There. is another cycle of Jupiter consisting of 
twelve samvatsaras named after the lunar months. It is of two kinds. In one, the samvatsara begins 
with the heliacal rising * of Jupiter and consists of about 400 solar days, one samvatsara being 
expunged every 12 years or so,* In the other, which we have named the “ twelve-year cycle 
of Jupiter of the mean-sign system", the years are similar in length to those of the sixty-year 
cycle of Jupiter just described, and begin at the same moment. Вой kinds, though chiefly the 
former, were in use in early times, and the latter is often employed in modern dates, especially in 
those of the Kollam era. The samvatsaras of this heliacal rising system can only be found by direct 
calculations according to some Siddianfa. The correspondence of the samvatsaras of the mean-sign 
system with those of the sixty-year cycle are given in Table XII. They proceed regularly, 

64. The Graha-parivritti and. Onko cycles. There are two other cycles, but they are limited 
to small tracts of country and would perhaps be better considered as eras. We however give 
them here. 

The southern inhabitants of the peninsula of India (chiefly of the Madura district) use a 
cycle of 90 solar years which is called the Graha-parivritt. Warren has described the cycle, 
deriving his information from the ‘celebrated Portuguese missionary Beschi, who lived for over 
forty years in Madura. The cycle consists of 90 solar years, the length of one year being 365 4. 
15 gh. 31 pa. 30 vi. and thé year commences with Mesha. Warren was informed by native 
astronomers at Madras that the cycle consisted of the sum in days of r revolution of the sun, 
15 of Mars, 22 of Mercury, 11 of Jupiter, 5 of Venus and 29 of Saturn, though this appears 
to us quite meaningless, The length of this year is that ascertained by using the original 
Sürya-Siddhámta; but from the method given by Warren for finding the beginning of the years 
of this cycle it appears that astronomers have tried to keep it as nearly as possible in agreement 
with calculations by the Arya-Sidahanta, and in fact the year may be said to belong to the 
Arya-Siddhaénta. The cycle commenced with Kali 3079 current (B. C. 24) and its epoch, г.е., Ше 
Graha-parivritti year o current* is Kali 3078 current (B. C. 25). 


1 Bee Corpus Inserip, Tatie, Vol. IL, p. 80, noie; Ind. Antig, ХУП, р. 143 
? The heliacal rising of a superior planet is ite first ririMe rizing siter its conjunetioms with the sum, ie, when it is at п 
suficient dislance from the aun to be first sem an the horizon at ii» ring i the morning before sunrise, or, in the ome of an 
inferior planet (Mercury or Venus), at ita setting in the ewening after sunset. For Jupiter to be visible the sum must be aboot 112 
below ihe horizon. [R. 3.1 
J ]t i» folly deseribed by me in the Indian Antiquary, vol XVII. [S. B. D] 
» 4 In practice of couree the word "eurrent" cunnot he mpplied ta the year 0, but it is applied here to distinguish it from the year 
0 complete or expired, which means your 1 current. We nue the word “epoch” to mean the year 0 current. The epoch of on era 
бітеп іп а year of another ere із кейі for turning years of one into years of another era Thus, by adding 3078 (the number of the 
Kali “corresponding to the Graha-parivritii eyela epoch) to a Grahe-parivritti year, we can ect the equivalent Kali year, and by 
the same from a Kali year we get the corresponding Grahs-parivritti year. 
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To find the year of the Graha-parivritti cycle, add 72 to the current Kali-year, 1t to the 
current Saka year, or 24 or 23 to the A.D. year, viz, 24 from Mesha to December 31st, 
and 23 from January Ist to Mesha; divide by go and the remainder is the current year 
of the cycle. 

The Onko! cycle of 59 lunisolar years is in use in part of the Ganjam district of 
the Madras Presidency. Its months are pirnimanta, but it begins the year on the 12th of 
Bhüdrapada-suddha,! calling that day the 12th not the ist. In other words, the year changes its 
numerical designation every 12th day of Bhadrapada-suddha. It is impossible as yet to say 
decidedly when the Ofko reckoning commenced. Some records in the temple of Jagannatha 
at Puri (perfectly valueless from an historical point of view) show that it commenced with the 
reign of Subhanideva in 319 A.D., but the absurdity of this is proved by the chronicler's 
statement that the great Mughal invasion took place in 327 A.D. in the reign of that king's 
successor.* Some say that the reckoning commenced with the reign of Chodaganga or 
Chorganga, the founder of the GdangavarhSa, whose date is assigned usually to 1131-32 
A.D. while Sutton in his Misery of Orissa states that it was introduced in 1580 A.D. In 
the zamindari tracts of Parlakimedi, Peddakimedi and Chinnakimedi the (78ёо Calendar is 
followed, but the people there also observe each a special style, only differing from the parent 
style and from one another in that they name their years after their own zamindars. A singular 
feature common to all these four kinds of regnal years is that, in their notation, the years whose 
numeral is 6, or whose numerals end with 6 or o (except i0) are dropped.* For instance, the 
years succeeding the sth and 19th Onkos ofa prince or zamindar are called the 7th and 21st Oftkos 
respectively. It is difficult to account for this mode of reckoning; it may be, as the people 
themselves allege, that these numerals are avoided because, according to their traditions and firas, 
they forebode evil, or it may possibly be, as some might be inclined to suppose, that the system 
emanated from a desire to exaggerate the length of each reign. There is also another unique 
convention according to which the Oüko years are not counted above 59, but the years succeed- 
ing 59 begin with a second series, thus “second T", = second 2", and so om. It is also important 
to note that when a prince dies in the middle of ап Олко year, his successor's tst Onko which 
commences on his accession to the throne, does not run its full term of a year, but ends on the 
п day of Bhadrapada-suddha following; consequently the last regnal year of the on& and the 
first of the other together occupy only one year, and one year is dropped in effect. To find, 
therefore, the English equivalent of a given Onko year, it will be necessary first to ascertain the 
style to which it relates, Ze, whether it is à Jagannátha Ohko ora Parlakimedi Onko, and so on ; 
and secondly to value the given year by excluding the years dropped (namely, the 1st— possibly, the 
6th, 16th, zoth, 26th, joth, 36th, 4oth, 46th, soth, 56th). There are lists of Orissa princes 
available, but up to 1797 A.D. they would appear to be perfectly inauthentic.’ The list from 
1 Or dike. 
$ On the ТИВ aecording i» same, but al] the evidence tends to shew that the year begins on the Lath, 

ü "Thr rea] date of the Muluminadnn invasion seems io be | А. A "HP 
alluded to is evidently that af the “Yarana”, but s to these ا‎ —— a ie ле уе 
4 Some вау that the first year is abo dro imilarly ; & f a | 4 
Боза да алта лылы нед ем ауланы теді 
years anil every year that lae a 8 or a O in if are emitted”, so that the STh Oüko of the reign of Himachanidea io really his 880, 


D. since the уенг 1, 2, 6, 10, 16, 20, 96, 30 and 36 are amitied (7, А. S. В. 1883, LIL, p. 234, | 2: 
А КД знай Жы ӛте ўш HL, p.834, noie. He appeaty to have 


| & Sowell’s Sihetch of ho Dysasties of. Scuthern Tadia, p. 64. Archeoloyical Sursey of. Southern India, vol. IL, р 904. 
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that date forwards is reliable, and below are given the names of those after whom the later 
Oko years have been numbered, with the English dates corresponding to the commencement of 
the znd Onkos of their respective reigns. 


Oko 2 of Mukundadeva . . . J. September 2, 1797. (Bhadrapada sulla 12th.) 
Do. Ramachandradeva. . . September 22, 1817. Do. Do. 
Do.  Virakesvaradeva . . . September 4, 1854. Do. Do. 
Do.  Divyasuhhadeva . . . September 8, 1859. Do. Do. 

PART H. 


THE VARIOUS ERAS. 


65. General remarks. Different eras have, from remote antiquity, been in use in different 
parts of India, having their years luni-solar or solar, commencing according to varying practice with 
a given month or day; and in the case of luni-solar years, having the months calculated variously 
according to the amánta or pürnimánta system of pakshas. (drt, 12 above). The origin of 
some eras is well known, but that of others has fallen into obscurity. It should never be forgotten, 
as explaining at once the differences of practice we observe, that when considering “Indian” 
science we are considering the science of a number of different tribes or nationalities, not of 
one empire or of the inhabitants generally of one continent. 

66. И а number pf persons belonging to one of these nationalities, who have been in 
the habit for many years of using a certain era with all its peculiarities, leave their original 
country and settle in another, it is natural that they should continue to use their own era, not- 
withstanding that another era may be in use in the country of their adoption; or perhaps, while 
adopting the new era, that they should apply to it the peculiarities of their own, And vzce versa 
it is only natural that the inhabitants of the country adopted should, when considering the 
peculiarities of the imported era, treat it from their own stand-point. 

67. And thus we actually find in the pancháügs of some provinces a number of other 
eras embodied, side by side with the era in ordinary use there, while the calendar-makers have 
treated them by mistake in the same or nearly the same manner as that of their own reckoning. 
For instance, there are extant solar paüchángs of the Tamil country in which the year of the 
Vikrama era is represented as a solar Meshádi year. And so again Saka years are solar in 
Bengal and in the Tamil country, and luni-solar in other parts of the country. So also we 
sometimes find that the framers of important documents have mentioned therein the years of 
several eras, but have made mistakes regarding them. In such a case we might depend on the 
dates in the document if we knew exactly the nationality of the authors, but very often this 
cannot be discovered, and then it is obviously unsafe to rely on it in any sense as a guide. This 
point should never be lost sight of. | 

68, Another point to be always borne in mind is that, for the sake of convenience in 
calculation a year of an era is sometimes treated differently by different authors in the same 
province, or indeed even by the same author. Thus, Ganesa Daivajfia makes Saka years begin 
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with Chaitra Sukla pratipada in his Grakalaghava (A.D. 1520), but with mean Mesha sankranti 
in his Tithtchinfamant (A.D. 1525.) 

6g. It is evident therefore that a certain kind of year, zg., the solar or luni-solar year, 
or a certain opening month or day, or a certain arrangement of months and fortnights and the 
like, cannot be strictly defined as belonging exclusively to a particular era orto a particular part 
of India. We can distinctly affirm that the eras whose luni-solar years are Chaitradi (s.¢,, begin- 
ning with Chaitra $ukla pratipadà) are always Meshádi (beginning with the Mesha sankranti) 
in their corresponding solar reckoning, but beyond this it is unsafe to go. 

70. Current and expired years. \t is, we believe, now generally known what an“ expired” or 
“current” year is, but for the benefit of the uninitiated we think it desirable to explain the matter fully. 
Thus; the same Saka year (A.D. 1894) which is numbered 1817 vartamana, or astronomically current, 
in the pañchàñgs ofthe Tamil countries ofthe Madras Presidency, is numbered 1816 za/a (^ expired ") 
in other parts of India. This is not so unreasonable as Europeans may imagine, for they themselves 
talk of the third furlong after the fourth mile on a road as “four miles three furlongs” which 
means three furlongs after the expiry ofthe fourth mile, and the same in the matter of a person's age ; 
and so September, A.D. 1894, (Saka 1817 current) would be styled in India “ Saka 1816 expired, Sep- 
tember", equivalent to "September after the end of Saka 1816" or “after the end of 1893 A.D". 
Moreover, Indian reckoning is based on careful calculations of astronomical phenomena, and 
to calculate the planetary conditions of September, 1894, it is necessary first to take the planetary 
conditions of the end of 1893, and then add to them the data for the following nine months, 
That is, the end of 1893 is the basis of calculation. It is always necessary to bear this in mind because 
often the word gata is omitted in practice, and it is therefore doubtful whether the real year in 
which an inscription was written was the one mentioned therein, or that number decreased by one. ! 

In this work we have given the corresponding years of the Kali and Saka eras actually 
current, and not the expired years. This is the case with all eras, including the year of the 
Vikrama * cra at present in use in Northern India. ' 

71. Jseriphtion of the several eras. In Table IL, Part iii, below we give several eras, 
chiefly those whose epoch is known or can be fixed with certainty, and we now proceed to 
describe them in detail. 

The Kati-Yuga.—The moment. of its commencement has been already given (Art. 76 
above). Its years are both Chaitradi (luni-solar) and Meshadi (solar.) It is used both in astro- 

| 1 See " Calenlations of Hinde dates", by Dr. Fleet, in the lad. Ami, vols, YFI. t6 YIY.: and my notes on the date of a 
Jin Purdms іш Tr. p" ата T im I 
пени Bhindirkar’s “Report om the search for Sankrit muouscripte” for 1888—1984 A.D, pp. 49030 
% Тһе Vikrama ers is never used by Indien astronomers. ін, | 
хх), there are only six whirh bare to — Ba corres ыла 0 dona талийн паа anata 
rent yours, but that sometimes in writings лай inscriptions the authors have made them doubly current in vonsequenee of thinking 
them errmmeonaly to be expired years. There is aw instance of a Saka year made twice current in an inscription published in the- 


Тай. mt, (vol ХХ, р 191) The year was already 1155 curremi, but ihe her given | inscription ; 
аа 11 1155 hul been the expired year. "m задае i "m 
As a maler of fact I do not think Ний if i» positively known whether the i 
I years ol the Christian 4 

expired or current years. Warren, the пыт of the KálasaAbehia waa uot certain: He cath Ga нм цэц Л 
year 8101 expired "A. D, 0 complete" (p. 302) ar "1 current" (р. 294). Thus, by hia view, the Christin var corr і 
the Kali year 810% expired would be A.D. 1 complete or AD), 2 current. But generally Earopenn scholars s fr A.D епттені s 
se corresponding to Kali 3102 expired. The eurrent and expired years undoubtedly give rite lo confusion. ‘The years of the ийг ical 
— — рео жек unless the contrary is proved, be amumed io be expired yours, and those af he mop. 

al па , Gupta, and others, may be | | : ў heeds 
below.) [5. В. П] шань may be taken us current ones. (See, huwever, Note 8, p. 48, 
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nomical works and in pancháügs. Іп the latter sometimes its expired years, sometimes current 
years аге given, and sometimes both. It is not often used in epigraphical records. ! 

| Saptarshi-Kala.—This era is in use in Kashmir and the neighbourhood, At the time of 
Alberuni (1030 A.D.), it appears to have been in use also in Multan and some other parts, It is 
the only mode of reckoning mentioned in (һе Жа/а-Тағайғітпі. It is sometimes called the “Lau- 
kika-Kála" and sometimes the *Sástra-Kála", It originated on the supposition that the seven Rishis 
(the seven bright stars of Ursa Major) move through one nakshatra (27th part of the ecliptic) 
іп 100 years, and make one revolution in 2700 years; the era consequently consists of cycles of 
2700 years. But in practice the hundreds are omitted, and as soon as the reckoning reaches 100, 
a fresh hundred begins from 1. Kashmirian astronomers make the era, or at least one of its 
cycles of 2700 years, begin with Chaitra sukla tst of Kali 27 current. Disregarding the hundreds 
we must add 47 to the Saptarshi year go find the corresponding current Saka year, and 24—25 
for the corresponding Christian year. The years are Chaitradi. Dr. F. Kielhorn finds ! that they 
are mostly current years, and the manths mostly pürnimárita. 

The Vikrama era.—ln the present day this era is in use in Gujarat and over almost all 
the north of India, except perhaps Bengal." The inhabitants of these parts, when migrating to 
other parts of India, carry the use of the era with them. In Northern Indiathe year is Chaitradi, 
and its months pirnimanta, but in Gujarat it is Karttikadi and its months are amanta, The settlers 
in the Madras Presidency from Northern India, especially the Marvadis who use the Vikrama 
year, naturally begin the year with Chaitra sukla pratipada and employ the pürnimánta scheme 
of months; while immigrants from Gujarat follow'their own scheme of a Karttikadi amanta year, 
but always according to the Vikrama era. In some parts of Kathidvad and Gujarat the Vikrama 
era is Ashadhadi* and its months amanta. The Practice in the north and south leads in the 
present day to the Chaitradi pirniminta Vikrama year being sometimes called the “ Northern 
Vikrama," and the Kürttikàdi amánta Vikrama year the " Southern Vikrama," 

The correspondence of these three varieties of the Vikrama era with the Saka and other 
eras, as well as of their months, will be found in Table IL, Parts ii. and iii 

Prof. F. Kielhorn has treated of this era at considerable length in thé Jra. Antig., vols. XIX. 
and XX., and an examination of 150 different dates from 808 to 1877 of that era has led him 
Ло the following conclusions pibid, XX., р. 398 f.J. 

(i) It has been at all times the rule for those who use the Vikrama era to quote the 
expired years, and only exceptionally ^ the current year. 

(2 The Vikrama era was Karttikadi from the beginning, and it is probable that the 
change which has gradually taken place in the direction of a more general use of the Chaitrádi 
year was owing to the increasing growth and influence of the Saka era. Whatever may be the 
practice in quite modern times, it seems certain that down to about the 14th century of the 
Vikrama era both kinds of years, the Karttikadi and the Chaitradi, were used over exactly the same 
tracts of country, but more frequently the Karttikadi. 

(3) While the use of the Karttikadi year has been coupled with the pfirnimanta as often as with the 


1 Corpus Inserip, Ind, Fol. IL, Introduction, p. 69, mote. 
з ud. dmi, Vol XX, p. 149 4. 


In Benglli paüehüügs (he Үйташа Samvat, or Sumbat, is given along with the Saku yar, and, like the North-Indinn 
Vikrama BSamvwat, i Chaitradi pürniminta. 


4 Bes Ped dat, rol. EVI, р. U8; also note 8, p. 31, and connected Text. 
2 See, however, note 2 on the previous page. 
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amánta scheme of months, the Chaitrádi year is found to be more commonly joined with the pürnimánta 
scheme: but neither scheme can be exclusively connected, with either the Kárttikádi or Chaitradi year. 

The era was called the * Málava" era from about A.D. 450 to 850. The earliest known 
date containing the word “Уікгата” is Vikrama-samvat 898 (about A.D. 840); but there the era 
is somewhat vaguely described as “the time called Vikrama "; and it is in a poem composed in 
the Vikrama year 1050 (about A.D. 992) that we hear for the first time of a king called Vikrama 
їй connection with it. (See Jwd. Amtig., XX., p. 404). 

At the present day the Vikrama era is sometimes called the ‘‘ Vikrama-samvat", and 
sometimes the word “samvat" is used alone as meaning a year of that era. But we have 
instances in which the word "samvat" (which is obviously an abbreviation of the word хатгалга, 
or year) is used to denote the years of the Saka, Simha, or Valabhi eras ! indiscriminately. 

In some native paftchángs from parts of the Madras presidency and Mysore for recent 
years the current Vikrama dates are given in correspondence with current Saka dates; for 
example, the year corresponding to A.D. 1893— 94 is said to be Saka 1816, or Vikrama 1951. (See 
remarks on the Saka era above.) | 

The Christian era. This has come into use in India only since the establishment of the 
English rule. Its years at present are tropical solar commencing with January 1st, and are taken 
as current years. January corresponds at the present time with parts of the luni-solar amanta 
months Miargasirsha and Pausha, or Pausha and Magha, Before the introduction of the new style, 
however, in 1752 A.D., it coincided with parts of amanta Pausha and Magha, or Mágha and 
Phalguna. The Christian months, as regards their correspondence with luni-solar and solar months, 
are given in Table IL, Part ii. 

The Saka era.—This era is extensively used over the whole of India; and in most parts 
of Southern India, except in Tinnevelly and part of Malabar, it is used exclusively. In other 
parts it is used in addition to local eras. In all the Aaramas, or practical works on astronomy 
it is used almost exclusively. * Its years are Chaitrádi for luni-solar, and Meshádi for solar, 
reckoning. Its months are pirnimanta in the North and amánta in Southern India. Current 
years are given in some panchahgs, but the expired years are in use in most parts of India. 

The Chedi or. Kalaciuri era.—This era is not now in use. Prof. F. Kielhorn, examining 
the dates contained in ten inscriptions of this era from 793 to 934, * has come to the conclusion 

1 Ses Jnd, dal, vol. XIl., pp. 218, 293; XI. р. 242 Г 
3 1 hove only two examples im which authors of Kerevar have used any other era along with the бака The auihor af 
the Ráma-isoda gives, as the starting-point fur caleulations, the Akbar year $3 together with the Šaka year 1512 (expired), and the 
— the Phatiesdlagrahdin fines as its starting-point the ‘8th year of “ Phattesiha” coupled with the Saka yeur 1626. [8. B. D.] 
N Certain Telugn (lumi-solur) mmd "umil (war) paüehüngs for the last few years, which J hare procured, und which were 
кәні i Madras and are chariy in use in thot Presidency, sa well m a Cumarese pabchlóg for А.П. 1808, (Зай 1816 current, 
| expired) eed by the Palace Astronomer of H. H. the Mabáráüjü of Mysore, give the current Sake yearn But | strongly 
doubt whether the authors of these paiichities are themselves acquainted with the distinetion between so-called current and expired 
years. Por instance, there is a pubohiig annually prepared by Mr. Anno Ayyuigir, s resident of Кайрийг in the Tanjore District, 
ша appears e in general wa im the Tamil country, ond in thot for the polar Meshidi year corresponding to 1887—88 be uses 
expired Saka year, talling this 1800, while in those for two other years that I hava semi the current байа year is used. Lira 


conversed with several Tamil gentlemen at Poona, and learn from them that in their part of India the generality of people are- 


aequainied only with the name of the samvatara of the 60-year cycle, and give no numerical value to ү 
аге numbered, however, the expired year is in general пае, I nm therefore inclined to believe that a EM years 
are nowhere in use; and it becomes a question whether the vo-called expired Sake year is really an expired one. (8. B. DJ 

+ Indian Antiquary for August, 1888, vol. XVIL, p. 218, and the Academr of lÓth De, 1887, p. 394 f. I lad 
enlonlated these sume inseription-dates in March, 1837, ond hod, in conjunction with Dr. Fleet, асды зі — Пази myself. 
w Dr. Kielhem's but we did mol them settle the epoch, believing that the data were not suifisiently reliable. (Сәрт — 1 
Indic, Vol. TIL, Introd, p 0. [8 В DJ] See nho Dr. Kielhorm'a Paper read before the Oriental Congress in London. ms) 
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that the rst day of the Ist current Chedi year corresponds to Asvina Sukla pratipadi of 
Chaitrádi Vikrama 306 current, (Saka 171 current, 5th Sept., A.D. 248); that consequently its years 
are Áávinüdi; that they are used as current years; that its months are pürnimánta; and that its 
epoch, s., the beginning of Chedi year û current, is A. D. 247—48. 

The era was used by the Kalachuri kings of Western and Central India, and it appears 
to have been in use in that part of India in still earlier times. 

The Gupta era.— This era is also not now in use. Dr. Fleet has treated itat great length 
in the introduction to the Corpus. Jnscrip. Ind. (Vol. Ill, “ Gupta Inscriptions"), and again 
in the /ndian Antiguary (Vol. XX., pp. 376 ff.) His examination of dates in that era from 163 
to 386 leads him to conclude that its years are current and Chaitradi; that the months are 
pürmimánta; and that the epoch, £^, the beginning of Gupta Samvat o current, is Saka 242 current 
(A.D. 319—20), The era was in use in Central India and Nepal, and was used by the Gupta kings. 

The FalabA: era.— This is merely a continuation of the Gupta era with its name changed 
into " Valabhi." It was in use in Kathiavad and the neighbourhood, and it seems to have been 
introduced there in about the fourth Gupta century. The beginning of the year was thrown 
back from Chaitra sukla tst to the previous Karttika sukla tst, and therefore its epoch went 
back five months, and is synchronous with the current Karttikadi Vikrama year 376 (A.D. 318—19, 
Saka 241—42 current). Its months seem to be both amanta and pürpimánta. 

The inscriptions as yet discovered which are dated in the Gupta and Valabhi era range 
from the years 82 to 945 of that era. 

The Bengali San.—An eta named the “ Bengali San" (sometimes written in English * Sen ") 
is in use in Bengal. It is a solar year and runs with the solar Saka year, beginning at the 
Mesha sankranti; but the months receive lunar-month names, and the first, which corresponds 
with the Tamil Chaitra, or with Mesha according to the general reckoning, is here called Vaisakha, 
and so on throughout the year, their Chaitra corresponding with the Tamil Phálguna, or with 
the Mina of our Tables. We treat the years as current ones. Bengali San 1300 current cor- 
responds with Saka 1816 current (A.D. 1893—94.) Its epoch was Saka 516 current, A.D. 593—94. 
To convert a Bengali San date into a Saka date for purposes of our Tables, add 516 to the 
former year, which gives the current Saka solar year, and adopt the comparison of months given 
in Table IL, Part. ii, cols. 8, 9. 

The Viyatl year.— This is another solar year in use in parts of Bengal, and chiefly in 
Orissa; it takes lunar-month names, and its epoch is nearly the same as that of the “Bengali 
San", viz, Saka 515—16 current, A.D. 592—93, But it differs in two respects, First, it begins 
the year with the solar month Kanya which corresponds to Bengal solar Advina ог Ааш. 
Secondly, the months begin on the day of the sankranti instead of on the following (2nd) or 3rd 
day {зге Art. 28, the Orissa Rule). 

The Amit Era of Orissa—This era is thus described in Giriga Chandra's “ Chronological 
Tables" (preface, p. xvi.): “The Amli commences from the birth of Indradyumna, Raja of Orissa, 
on Bhádrapada gukla 12th, and each month commences from the moment when the sun enters 
a new sign. The Ami San is used in business transactions and in the courts of law in Orissa." ! 

1 Cfhe Vildyai era, a» given in some Bengal Government anounl chronological Tables, and in & Bengali paüeháng printed in 
Caleutta thai | have seen, i» made identical with this Amli era im almost every respect, exeept that ii» months are made to cour 
mance civilly in aecordamee with the seeond variety of tbe midmighi rule (dri, 28), Bat funts seem to be thut the Viláyat] year 
emmumenees not on lunar Bhádrapada &ukla 19th, but with the Капуй smükranti, while the Amli year docs begin on lunar Bhidrapoda 
за 12th. It may be remarked that Warren writes—im A.D. 1825—(Kdlaaakbaitn, Tables p. LX.) that the** Vilaity year is reckoned 
from the let of ihe krishna paksha iu Clhauitra", and that its numerical designation is the same with the Bengali Sam. [8. B. D.] 
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It is thus luni-solar with respect to changing its numerical designation, but solar as regards the 
months and days. But it seems probable that it. is really luni-solar also as regards its months 
and days. 

Тһе Капуй safkranti can take place on any day from about 11 days previous to lunar 
Bhádrapada éukla 12th to about 18 days after it. With the diflerence of so many days the epoch 
and numerical designation of the Amli and Viláyati years are the same. 

The Fasali year —This is the harvest year introduced, as some say, by Akbar, originally 
derived from the Muhammadan year, and bearing the same number, but beginning in July. 
It was, in most parts of India, a solar year, but the different customs of different parts of India 
caused a divergence of reckoning. Its epoch is apparently A. H. 963 (A.D. 1556), when its 
number coincided with that of the purely lunar Muhammadan year, and from that date its years 
have been solar or lunisolar. Thus (A.H) 963 + 337 (solar years) = 1300, and (A. D.) 
1556 4-337 — 1893 A.D. with a part of which year Fasali 1300 coincides, while the same 
year is A. H. 1310. The era. being purely official and not appealing to the fcelings of the people 
of India, the reckoning is often found to be loose and unreliable. In Madras the Fasali year 
originally commenced with the 1st day of the solar month Adi (Karka), but about the year 
1800 A.D. the British Government, finding that this date then coincided with July 13th, fixed 
July 13th as the permanent initial date; and in A.D. 1855 altered this for convenience to July 
Ist, the present reckoning. In parts of Bombay the Fasali begins when the sun enters the 
nakshatra Mrigasirsha, viz., (at present) about the 5th or 6th June. The Bengali year and the 
Vilayatl year both bear the same number as the Fasali year. 

The names of months, their periods of beginning, and the serial number of days are the 
same as in the Hijra year, but the year changes its numerical designation on a stated solar day. 
Thus the year is already a solar year, as it was evidently intended to be from its name. But 
at the present time it is luni-solar in Bengal, and, we believe, over all North-Western India, and 
this gives rise to a variety, to be now described. 

The lunt-solar Fasalt year —This reckoning, though taking its name from a Muhammadan 
source, is a purely Hindu year, being luni-solar, pürpimánta, and Ásvinádi. Thus the luni-solar 
Fasali year in Bengal and N. W. India began (pürnimànta Á$vina krishpa pratipadà, Saka 1815 
current —) Sept. 7th, 1882. A peculiarity about the reckoning, however, is that the months are 
not divided into bright and dark fortnights, but that the whole runs without distinction of pakshas, 
and without addition or expunction of tithis from the 1st to the end of the month, beginning 


with the full moon. Из epoch is the same as that of the Vilàyati year, only that it begins. 


with the full moon next preceding or succeeding the Kanyá saükránti, instead of on the satkránti day. 

In Southern India the Fasali year 1302 began on June sth, 1892, in Bombay, and on 
July 1st, 1892, in Madras. It will be seen, therefore, that it is about two years and a quarter in 
advance of Bengal. 

To convert a luni-solar Bengali or N. W. Fasali date, approximately, into easily 
workable by our Tables, treat the yar. ae ан абе о —— 
days after the 15th of the month as if they were days in the sukla fortnight, t$ being deducted 
from the given figure; add 515 to make the year correspond with the Saka year, for dates 
between Asvina rst and Chaitra 15th (— amánta Bhádrapada krishna rst and amánta Phálguna 
krishna 3oth)—and 516 between Chaitra 15th and Asvina rst, Thus, let Chaitra 25th 1290 be 


the given date. The 25th should be converted into sukla toth; adding 516 to 1290 we have 1806, 


the equivalent Saka year. The corresponding Saka date is therefore amánta Chaitra fukla roth, 
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1806 current. From this the conversion to an A. D. date can be worked by the Tables. For 

an exact equivalent the sankránti day must be ascertained. 

The Mahratta Sür-sam or Shahür-san.—This is sometimes called the Ягайгтан, It was 
extensively used during the Mahratta supremacy, and is even now sometimes found, though 
rarely. It is nine years behind the Fasali of the Dakhan, but in other respects is just the same; 
thus, its year commences when the sun enters the nakshatra Mrigasirsha, in which respect it is 
solar, but the days and months correspond with Hijra reckoning. It only diverged from the Hijra 

in A.D. 1344, according to the best computation, since when it has been a solar year as 
described above. On May 15th, A.D. 1344, the Hijra year 745 began. But since then the 

Shahür reckoning was carried on by itself as a solar year. To convert it to an A.D. year, 

add 599. ; 
The Harsha-Kála.—This era was founded by Harshavardhana of Kanauj, ! or more properly 
of Thanegar. At the time of Alberuni (A.D. 1030) it was in usein Mathurà (Muttra) and Kanauj. 
Its epoch seems to be Saka 529 current, A.D. 606—7. More than ten inscriptions have been 
discovered in Nepal š dated in the first and second century of this era. In all those discovered 
as yet the years are qualified only by the word “samvat”. 

The Mági-San.—This era is current in the District of Chittagong. It is very similar to 
the Bengali-san, the days and months in each being exactly alike. The Magi is, however, 45 years 
behind the Bengali year, ejr, Mági 1200 — Bengali 1245. 

The Kollam era, or era of Paraiurama.—The year of this era is known as the Kollam 
дпан. Kollam (anglicé Quilon) means “western", agdu means “a year". The era is in use in 
Malabar from Mangalore to Cape Comorin, and in the Tinnevelly district. The year is sidereal 
solar. In North Malabar it begins with the solar month Kanni (Kanya), and in South Malabar 
and Tinnevelly with the month ,Chiñgam (Sirhha). In Malabar the names of the months are 
sign-names, though corrupted from the original Sanskrit; but in Tinnevelly the names are chiefly 
those of lunar months, also corrupted from Sanskrit, such as Sittirai or Chittirai for the Sanskrit 
Chaitra, corresponding with Mesha, and so on. The sign-names as well as the lunar-month names 
are given in the paüchángs of Tinnevelly and the Tamil country. All the names will be found 
in Table IL, Part ii. The fist Kollam ándu commenced in Kali 3927 current, Saka 748 current, 
A.D. 825—26, the epoch being 5aka 747—48 current, A.D. 824—25. The years of this era as 
used are current years, and we have treated them so in our Tables. 

The era is also called the “era of Para$uráma", and the years run in cycles of 1000. The 
present cycle is said to be the fourth, but in actual modern use the number has been allowed 
to run on over the 1000, A.D. 1894—95 being called Kollam 1070. We believe that there is 
no record extant of its use earlier than A.D. 825, and we have therefore, in our Table I, left the 
appropriate column blank for the years A.D. 300—825. If there were really three cycles ending 
with the year 1000, which expired A.D. 824—25, then it would follow that the Paragurama, or 
Kollam, era began in Kali 1927 current, or the year 3528 of the Julian period. * 

The Nevar ea. This era was in use in Nepal up to A.D. 1768, when the Saka ега 

1 Alberunia India, English translation by Sechuw, Vol. IL, p. 5. 

3 Corpus [mrsertp. Indie, Fol ITI, introd., p. Vi7 ff. 

3 (Сігіза Chandra's Chronological Tables for 4.D. 1704 to 1900, 

i Warm (Kilfastbolita, p. 208) makes it commence in “the year 3537 of the Julian period, answering to the 1928th of 
the Kali yug". Bui this ia wrong if, a5 we believe, the Kollam years are current years, and we know no reason to think them 
otherwise. Warren's account wie based on that of Dr. Buchanan who made the 977th year of the third cycle commence in A.D. 1800. 
But sccopling to the present Malabar use it is quito elear that the year commencing in 1800 A.D. was the 976th Kollam. year. 
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was introduced. ! Its years are Karttikidi, its months aminta, and its epoch (the beginning of the 

Nevar year 0 current) is the Karttikadi Vikrama year 936 current, Saka 801—2 current, A.D. 878—79. 

Dr. Е. Kiclhorn, in his /ndian Antiguary paper on the “Epoch of the Newar era”? has come | 
to the conclusion that its years are generally given in expired years, only two out of twenty-five | 
dates examined by him, running from the 235th to the 995th year of the era, being current | 
ones. The era is called the “ Nepál era” in inscriptions, and in Sanskrit manuscripts; * Nevár ”" u 
seems to be a corruption of that word. Table IL, Part iii, below gives the correspondence of 
the years with those of other eras. 

The Chalukya era. This was a short-lived era that lasted from Saka 998 ( A.D. 1076) 
to бака то84 (A.D. 1162) only. It was instituted by the Chálukya king Vikramaditya Tribhuvana 
Malla, and seems to have ceased after the defeat of the Eastern Chálukyas in A.D. 1162 Бу 
Vijala Kalachuri. It followed the Saka reckoning of months and pakshas. The epoch was Saka 
098—099 current, A.D, 1075—76. 

The Simha Samvatz—Tlhis era was in use in Kathiavad and Gujarat. From four dates 
in that era of the years 32, 93, 96 and 151, discussed in the /udian Antiguary (Vols. XVIII. 
and XIX. and elsewhere), we infer that its year is luni-solar and current; the months are presumably 
amánta, but in one instance they seem to be pürnimánta, and the year is most probably Ashadhadi, 
It is certainly neither Karttikadi nor Chaitradi. Its epoch is Saka 1036—37 current, A.D, 1113— 14. 

The Lakshmama Sema era—tThis era is in use in Tirhut and Mithila, but always along 
with the Vikrama or Saka year, The people who use it know little or nothing about it. 
There is a difference of opinion as to its epoch, Colebrooke (A.D. 1796) makes the first year 
of this era correspond with A.D. 1105; Buchanan (A.D. 1810) fixes it as A.D. 1105 or 1106; 
Tirhut almanacs, however, for the years between A.D. 1776 and 1880 shew that it corresponds 
МИН А.П. 1108 ог 1100. Buchanan states that the year commences on the first day after the 
full moon of the month Ashadha, while Dr. Rajendra Lal Mitra (A.D. 1878) and General Cunningham 
assert that it begins on the first Mágha badi (Magha krishna tst).4 Dr. F. Kielhorn, examining six 
independent inscriptions dated in that era (from A.D. 1194 to 1551), concludes * that the year 
of the cra is Karttikadi; that the months are amánta ; that its first year corresponds with A.D, 
1 119—230, the epoch being A.D. 1118—19, Saka I041—42 current ; and that documents and inscriptions 
are generally dated in the expired year. This conclusion is supported by Abul Fazal’s statement 
in the Adbarndma (Saka 1506, A.D. 1584). Dr. Kielhorn gives, in support of his conclusion; 1 
the equation “Laksh: sam: 505 = Saka sam: 1546" from a manuscript of the Sur ititattvamrita, 
and proves the correctness of his epoch by other dates than the six first given. | 

The Hàhi era.—The *Tárlkh-i Iláhl," that is “the mighty or divine era," was established by 
the emperor Akbar. It dates from his accession, which, according to the Tabakát-i-Ak&ari, was | 
Friday the 2nd of Rabi-ué-sini, A.H. 963, or 14th February, * 1556 (O. S,), Saka 1478 current, 7 
It was employed extensively, though not exclusively on the coins of Akbar and Jahángir, and 
appears to have fallen into disuse early in the reign of Sháh-Jahán. According to Abal Fazal, 
the days and months are both natural solar, without any intercalations. The names of the months 
and days correspond with the ancient Persian. The months have from 29 to 30 days each, 
| Gener] Sir A. Cunninghum'» Гала Eras, р. 74. 

2 Тай. Ані, За. ХҮЦ, р. 246 її. 

* "This much information is from General Cunningham's “ Fudan ras” 

$ dud dL, XIX; p. 1 H. 

5^ Genern] Cunningham, im his "Indian Eres", gives it as 15h February; but that (ny was a Saturday 
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There are no weeks, the whole зо days being distinguished by different names, and in those 
months which have 32 days the two last are named ros o stab (day and night), and to distinguish 
one from another are called * first" and * second", ! Here the lengths of the months are said to be 
"from 29 to 30 days each", but in the old Persian calendar of Yazdajird they had 30 days 
each, the same as amongst the Parsees of the present day. The names of the twelve months 
are as follow.— 


1 Farwardin 5 Mirdad 9 Ader 

z Ardi-behisht 6 Sharir то Déi 

3 Khurdád 7 Mihir її Bahman 

4 Tir 8 Abán t2 Isfandarmaz 


The Mahratta Raja Saka era.— This is also called the "Rájyábhisheka Saka". The 
word “Saka” is used here in the sense of an era. It was established by Sivaji, the founder 
of the Mahratta kingdom, and commenced on the day of his accession to the throne, г.г. , Jyeshtha 
sukla trayodadi (13th) of Saka 1596 expired, 1597 current, the Ananda samvatsara. The number 
of the year changes every Jyeshtha šukla trayodasi; the years are current; in other respects it 
is the same as the Southern luni-solar amanta Saka years. Its epoch is Saka 1596—07 current, 
A.D. 1673—74. It is not now in use. = 

72. Names of Hindi amd N. W. Fasaii montks.—Some of the months in the North of India 
and Bengal are named differently from those in the Peninsula, Names which are manifestly 
corruptions need not be noticed, though “Bhadin" for Bhadrapada is rather obscure, But “ Kuar™ 
for Asvina, and “Aghan", or *Aghrán", for Márgasirsha deserve notice. The former seems to 
be a corruption of Кили, a synonym of Капуа (=Virgo, the damsel), the solar sign-name. [If so, 
it is a peculiar instance of applying a solar sign-name to a lunar month. “ Agh4n" (or “ Aghrin") 
is a corrupt form of Agradéyana, which is another name of Margasirsha. 


PART I! 


DESCRIPTION AND EXPLANATION OF THE TABLES. 


73. Table J.—Table I. is our principal and general Table, and it forms the basis for all 
calculations. It will be found divided into three sections. (1) Table of concurrent years; (2) inter- 
calated and suppressed months; (3) moments of commencement of the solar and luni-solar years. 
All the figures refer to mean solar time at the meridian of Ujjain. The calculations are based on the 
Stirya-Siddhania, without the bia up to 1500 A.D. and with it afterwards, with the exception 
of cols. 13 to 17 inclusive for which the Arya-Siddkanta has been used. Throughout the table 
the solar year is taken to commence at the moment of the apparent Mésha sankranti or first 


point of Aries, and the luni-solar year with amánta Chaitra Sukla pratipada, The months arc 


taken as amánta. 
74. Cols. 1 to 5.—In these columns the concwrrenf years of the six principal eras аге 


1 Prineph [adim Jntipiütie, IL, Useful Tables, p. 171. 
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* given, (As to current and expired years see Art. 70 above.) A short description of eras is given 


in Art. 71. The years in the first three columns are used alike as solar and luni-solar, commenc- 
ing respectively with Mesha or Chaitra. (For the beginning point of the year see Art. 52 above.) 
The Vikrama year given in col, 3 is the Chaitradi Vikrama year, or, when treated as a solar 
year which is very rarely the case, the Meshadi year. The Ashadhadi and Karttikadi Vikrama 
years are not given, as they can be regularly calculated from the Chaitradi year, remembering 
that the number of the former year is one less than that of the Chaitradi year from Chaitra to 
Jyeshtha or Ásvina (both inclusive), as the case may be, and the same as the Chaitradi year from 
Ashadha or Karttika to the end of Phalguna. 

Cols. ¢ and 5. The eras in cols. 4 and 5 are described above (Art. 71.) The double 
number is entered in col. 4 so that it may nat be forgotten that the Kollam year is non-Chaitradi 
or non-Meshadi, since it commences with either Kanni (Kanya) or Chingam (Sirhha). In the case 
of the Christian era of course the first year entered corresponds to the Kali, Saka or Chaitradi 
Vikrama year for about three-quarters of the latter's course, and for about the last quarter the 
second Christian year entered must be taken. The corresponding parts of the years of all these 
eras as well as of several others will be found in Table IL, Parts ii. and iii. 

75. Cols. 6 and 7.—These columns give the number and name of the current samvatsara 
of the sixty-year cycle. There is reason to believe that the sixty-year luni-solar cycle (in use 
mostly in Southern India) came into existence only from about A.D. 909; and that before 
that the cycle of Jupiter was in use all over India. That is to say, before A. D. 909 the samvat- 
saras in Southern India were the same as those of the Jupiter cycle in the North. If, however, 
it is found in any case that in a year previous to A.D. 908 the samvatsara given does not agree 
with our Tables, the rule in Art. 62 should be applied, in order to ascertain whether it was a 
luni-solar samvatsara. 

The samvatsara given in col. 7 is that which was current at the time of the Mesha зай- 


kranti of the year mentioned in cols, 1 to 3. To find the samvatsara current on any particular. 


day of the year the rules given in Art, 59 should be applied. For other facts regarding the 
samvatsaras, see Arts. 53 to 63 above, 

76. Cols, § to 12, and Фа іо rza. These concern Ше adhika (intercalated) and shaya 
(suppressed) months. For full particulars see Arts, 45 to 51. By the mean system of interca- 
lations there can be no suppressed months, and by the true system only a few. We have given the 
suppressed months in italics with the suffix " As" for“ kshaya." As mean added months were 
only in use up to A.D. 1100 (Ar£. 47) we have not given them after that year. | 

77. The name of the month entered in col. 8 or Ba is fixed according to the first rule 
for naming a lunar month (zirz 45), which is in use at the present day, "Thus, the name Ashadha, 
in cols. 8 or 8a, shows that there was an intercalated month between natural Jyeshtha and natural 
Ashadha, and by the first rule its name is “ Adhika Ashadha”, natural Ashadha being “ Nija Achadha,” 
By the second rule it might have been called Jyeshtha, but the intercalated period is the same 
in either case. In the case of expunged months the word “Pausha"’, for instance, in col, 8 
shows that in the lunar month between natural Kárttika and natural Mágha there were two 
safikrintis; and according to the rule adopted by us that lunar month is called Margasirsha, 
Pausha being expunged. 

78. Lists of intercalary and expunged months are given by the late Prof. K. L. Chhatre 
in a list published in Vol L, No. 12 (March 1851) of a Mahrathi monthly magazine called 
Jmánaprasiraka, formerly published in Bombay, but now discontinued; as well as in Cowasjce 
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Patell’s “ Chronology", and in the late Gen. Sir A. Cunningham's + /ndfam Eras," ! Butin none 


of these three works is a single word said as to how, or following what authority, the calculations 


were made, so that we have no guide to aid us in checking the correctness of their results. 
79. An added lunar month being one in which no saükránti of the sun occurs, it is 
evident that a sankranti must fall shortly before the beginning, and another one shortly after the 


end, of such a month, or in other words, a solar month must begin shortly before and must end 


shortly after the added lunar mopth. It is further evident that, since such is the case, calculation 
made by some other SuddAámia may yield a different result, even though the difference in the 
astronomical data which form the basis of calculation is but slight. Hence we have deemed it 
essential, not only to make our own calculations afresh throughout, but to publish the actual 
resulting figures which fix the months to be added and suppressed, so thatthe reader may judge 
im each case how far it is likely that the use of a different authority would cause a difference 
іп the months affected. Our columns fix the moment of the safkranti before and the sankranti 
after the added month, as well as the sankranti after the beginning, and the sankranti before the 
end, of the suppressed month; or in other words, determine the limits of the adhika and kshaya 
másas. The accuracy of our calculation can be easily tested by the plan shewn in Art. 9o below. 
(See also Art. 88 below.) The moments of time are expressed in two ways, viz., in lunation- 
parts and tithis, the former following Prof. Jacobi's system as given іп Md Ant, Vol. XVI. 

80, Гипайот-рағіз оғ, ав we elsewhere call them, *'tithr-indices" (or г) are extensively 
used throughout this work and require full explanation. Shortly stated a lunation-part is 
math of an apparent synodic revolution of the moon (see Note 2, Art. 12 above). К will be 
well to put this more clearly. When the difference between the longitude of the sun and moon, 
or in other words, the eastward distance between them, is me, the sun and moon are said to be 
in conjunction; and at that moment of time occurs (the end ot) amávásya, or new moon. (Arts. 7.29 
above) Since the moon travels faster than the sun, the difference between their longitudes, or their 
distance from one another, daily increases during one half and decreases during the other half of the 
month till another conjunction takes place. The time between two conjunctions i a synodic 
lunar month or a lunation, during which the moon goes through all its phases. The lunation 
may thus be taken to represent not only time but space. We could of course have expressed parts 
of a lunation by time-measure, such as by hours and minutes, or ghatikas and palas, ог Бу 
space-measure, such as degrees, minutes, or seconds, but we prefer to express it in lunation-parts, 
because then the same number does for either time or space (see Ат. Sg below), А lunation 
consists of 30 tithis, ith of a lunation consequently represents the time-duration of a tithi or the 
space-measurement of 12 degrees. Our lunation is divided into 10,000 parts, and about 333 
lunation-parts (ths) go to one tithi, 667 to two tithis, 1000 to three and so on. Lunation- 
parts are therefore styled “tithi-indices", and by abbreviation simply "г". Further, a lunation 
or its parts may be taken as apparent or mean. Our tithi-, nakshatra-, and yoga-indices are 
apparent and not mean, except in the case of mean added months, where the index, like the 
whole lunation, is mean. 


1 Gen. Cunningham admittedly (p. 91) follows Cowasjee Pntell's * Chronafogy" in this respect, and on examination I find that the 
added and seppressed mouths in these two works (setting aside some few mistakes of their own) ogree throaghout with Prof. Chhatro’s 
list, even so for ms to inelude certain instances where the Intter was incorrect. Рае а “Chrowology” was published fifteen years after 
the publiestion af Prof Chhaire's list, wnd it i» noi improhnhle that the former wma а copy of the latter. li i» odd that mot n single 
word is said in Cownsjcc Patell’s work to shew how liis eleulations were made, though in those daya he would have required шоп 
аг even years of intrieste ealeulation before he could arrive ai his гейші, (5 В. DO] 
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Our tithiindex, or *"/", therefore shows in the case of true added months as well as 
elsewhere, the space-difference between the apparent, and in the case of mean intercalations between 
the mean, longitudes of the sun and moon, or the time required for the motions of sun and 
moon to create that difference, expressed in 10,000ths of a unit, which is a circle inthe case of 
space, and a lunation or synodic revolution of the moon in the case of time. Briefly the tithi- 
index “г!” shews the position of the moon in her orbit with respect to the sun, or the time 
necessary for her to gain that position., ғ.ғ., “о” із new moon, * $000" full moon, * 10,000" or *o" 
new moon; *50" shews that the moon has recently (¢.¢., by “ths, or 3 hours 33 minutes— 
Table X., col. 3) passed the point or moment of conjunction (new moon); 9950 shews that she 
is approaching new-moon phase, which will occur in another 3 hours and 33 minutes. 

81. A lunation being equal to 30 tithis, the tithi-index, which expresses the 10,000th part of a 
lunation, can easily be converted into tithi-notation, for the index multiplied by 30 (practically 
by 3), gives, with the decimal figures marked off, the required figure in tithis and decimals. 
Thus if the tithi-index is 9950, which is really 0.9950, it is equal to (0.9950 X 30—) 29.850 
tithis, and the meaning is that ZZths of the lunation, or 29.850 tithis have expired, Conversely 
a figure given in tithis and decimals divided by 30 expresses the same in 10,000ths parts of a 
lunation. 

82. The tithiindex or tithi is often required to be converted into a measure of solar 
time, such as hours or ghatikas. Now the length of an apparent lunation, or of an apparent tithi, 
perpetually varies, indeed it is varying at every moment, and consequently it is practically im- 
possible to ascertain it except by elaborate and special calculations; but the length of a mean 
lunation, or of a mean tithi, remains permanently upchanged. lgnoring, therefore, the difference 
between apparent and mean lunations, the tithi-index or tithi can be readily converted into time 
by our Table X., which shews the time-value of the mean lunation-part (th of the mean lunation), 
and of the mean tithi-part (th of the mean tithi). Thus, if ¢= зо, Table X. gives the duration 
as 3 hours 33 minutes; and if the tithi-part! is given as 0.150 we have by Table X. (2h. 22 m. 
+ тв. 11 min. — ) 3 В. 33 m. 

It must be understood of course that the time thus given is not very accurate, because 
the tithi-index (/) із an apparent index, while the values in Table X. are for the mean index, 
The same remark applies to the nakshatra (я) or yoga (y) indices, and if accuracy is desired 
the process of calculation must be somewhat lengthened. This is fully explained in example 1 
in Art. 148 below, In the case of mean added months the value of (/) the tithi-index is at 
once absolutely accurate. | 


83. The saükrántis preceding and succeeding an added month, as given in our Table L, 


| of course take place respectively in the lunar month preceding and succeeding that added month. 


84. To make the general remarks in Arts. 80, 81, 82 quite clear for intercalation 
months we will take an actual example. Thus, for the Kali ый 3403 the йна? іп — 
11 are 9950 and 287, against the true added month Áávina in col. 8. This shews us that the 
saükránti preceding the true added, or Adhika, Азута took place when 9950 lunation-parts of 
the natural month Bhadrapada. (preceding Adhika Aévina) had elapsed, or when (10,000 — 9950 —) 
50 parts had to clapse before the end of Bhádrapada, or again when so parts had to elapse 

LA thowandth part of a tihi i& equal to 1.42 minutes, which is sufliciently minute for our 
lunstion із equivalent to 7 hours B minutes, and this is too large; so that we have to take the | 


which is equal to 4.26 minutes, and this suffices for all practical In thi 
10,000 parts, and = tithi 1000 parts Ly gaia EN TUE 
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before the beginning of the added month; and that the sankránti succeeding true Adhika Ásvina 
took place when 287 parts of the natural month Nija Áévina had elapsed, or when 287 parts 
had elapsed after the end of the added month Adhika Aévina. 

85. The moments of the sankrantis are further given in tithis and decimals in cols. 10, 
12, tog and 12a. Thus, in the above example we find that the preceding saükránti took place 
when 20850 tithis of the preceding month Bhádrapada had elapsed, 54, when (30—29:830 —) 
o'r50 tithis had still to elapse before the end of Bhadrapada; and that the succeeding sankranti 
took place when o'861 of a tithi of the succeeding month, Ásvina, had passed. 

To turn these figures into time is rendered easy by Table X. We learn from it that the 
preceding sankranti took place (50 lunation parts or o-150 tithi parts) about 3 h. 33 m. before 
the beginning of Adhika Asvina; and that the succeeding saükránti took place (287 lunation parts, 
or "861 tithi parts) about 20 h. 20 m. after the end of Adhika Asvina. This time is approximate. 
For exact time see Arts. 82 and go. 

The tithiindices here shew {ser frt. 95) that there is no probability of a different month 
being intercalated if the calculation be made according to a different authority. 

86. To constitute an expunged month we have shewn that two saükrántis must occur 
in one lunar month, one shortly after the beginning and the other shortly before the end of 
the month; and in cols. g and ro the moment of the first sankrinti, and in cols. 11 and 12 
that of the second sankranti, is given. For example see the entries against Kali 3506 in 
Table 1. As already stated, there can never be an expunged month by the mean system 

87. In the case of an added month the moon must be waning at the time of the pre- 
ceding, and waxing at the time of the succeeding saükránti, and therefore the figure ofthe tithi- 
index must be approaching 10,000 at the preceding, and over 10,000, or beginning a new 
term of 10,000, at the succeeding, sankranti. In the case of expunged months the case 
is reversed, and the moon must be waxing at the first, and’ waning at the second sankránti ; 
and therefore the tithi-index must be near the beginning of a period of 10,000 at the first, 
and approaching 10,000 at the second, sankranti. 

88. When by the Sitrya-Siddhanta a new moon (the end of the amavasya) takes place 
within about 6 ghatikas, or 33 lunation-parts, of the saükránti, or beginning and end of a solar 
month, there may be a difference in the added or suppressed month if the calculation be made 
according to another Siddiidwta. Hence when, in the case of an added month, the figure in 
col 9 or да із тоге than (10,000—33 —) 9967, or when that in col. 11 or 11a is less than 33; 
and in the case of an expunged month when the figure in col. 9 is less than 33, or when that 
in col 11 is more than 9967, it is possible that calculation by another Sidd/dnta will yield a 
different month as intercalated or expunged; or possibly there will be no expunction of a month 
at all. In such cases fresh calculations should be made by Prof. Jacobi's Special Tables (Kir 
та, Vol. IL) or direct from the S;dd/s/a in question, In all other cases it may be regarded 
аз certain that our months are correct for all SiddAhdntas. The limit of 33 lunation-parts here 
given is generally sufficient, but it must not be forgotten that where .Sidd/éntas are used with 
a blja correction the difference may amount to as much as 20 ghatikas, or 113 lunation-parts 
(See above, мые to Art. go). Р | 

In the case of the Sirya-Siddhéuta it may be noted that the added and suppressed months 
are the same in almost all cases, whether the bija is applied or not. 

89. We have spared no pains to secure accuracy in the caltulation of the figures entered 
in cols; 9 to 12 and да to 120, and we believe that they may be accepted as finally correct, 
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' but it should be remembered that their time-equivalent as obtained from Table X. is only approxi- 
` mate for the reason given above (Art. 42.) Since Indian readers are more familiar with tithis 


than with lunation-parts, and since the expression of time in tithis may be considered desirable 

| by some European workers, we have given the times of all the required saükrintis in tithis and 
decimals in our columns, as well as in lunation-parts; but for turning our figures into time-figures 
it is easier to work with lunation-parts than with tithi-parts. It may be thought by some readers 

that instead of recording the phenomena in lunation-parts and tithis it would have been 
better to have given at once the solar time corresponding to the moments of the sankrantis 

in hours and minutes. But there are several reasons which induced us, after careful consideration, 

to select the plan we have finally adopted. First, great labour is saved in calculation; for to 

fix the exact moments in solar time at least five processes must be gone through in each case, 

as shewn in our Example 1, below (Art. z48) It is true that, by the single process used by us, 
the time-equivalents of the given lunation-parts are only approximate, but the lunation-parts and 

tithis are in themselves exact. Secondly, the time shewn by our figures in the case of the mean 
added months is the same by the Original Sárya, the Present Sárya, and thc Arya-Siddhanta, 
as well as by the Present SiryaSiddhinta with the bija, whereas, if converted into solar time, 
all of these would vary and require separate columns. Thirdly, the notation used by us serves 
one important purpose. It shews in one simple figure the distance in time of the safkrantis 
from the beginning and end of the added or suppressed month, and points at a glance to the 
probability or otherwise of there being a difference in the added or suppressed month in the 
case of the use of another authority, Fourthly, there is a special convenience in our method for 
working out such problems as are noticed in the following articles. 

go. Supposing it is desired to prove the correctness of our added and suppressed months, 
or to work them out independently, this can easily be done by the following method: The 
moment of the Mesha saükránti according to the Sürya-Siddhánta 15 given in cols. 13, 14 and 154 
to. tza for all years from A.D. 1100 to 1900, and for other years it can be calculated by the 
aid of Table D. in Art. 06 below. Now we wish to ascertain the moment of two consecutive new 

4 moons connected with the month in question, and we proceed thus. The interval of time between 
L the beginning of the solar year and the beginning or end of any solar month according to the 
Sarya-Siddhanta, is given in Table IIL, cols. 8 or 9; and by it we can obtain by the rules in 
Art 151 below, the tithiindex for the moment of beginning and end ofthe required solar month, 
Le, the moments of the solar saükrántis, whose position with reference to the new moon determines 
the addition or suppression of the lunisolar month. The exact interval also in solar time between 
those respective safkrantis and the new moons (remembering that at new moon *7" — 10,000) 
can be calculated by thc same rules. This process will at once shew whether the moon was 
waning or waxing at the preceding and succeeding safkrantis, and this of course determines the 
addition or suppression of the month, The above, however, applies only to the apparent or true 
intercalations and suppressions, For mean added months the Sodkya (2d. 8 gh. 51 p. 15 vi.) must 
be added (see Art. 26) to the Mesha-sahkranti time according to the Arya-Siddhinta (Гаме 1, 
col. rs} and the result will be the time of the mean Mesha saàkrinti, For the required sub 
sequent safkrantis all that is necessary is to add the proper figures of duration as given in 
Art, 24, which shews the mean length of solar months, and to find the *a" for the results so 
obtained by Art. 151. Then add 200 to the totals and the result will be the required tithi-indices 
gi. И will of course*be asked how our figures in Table I. were obtained, and what guarantee 

we can give for their accuracy. It is therefore desirable to explain these points, Our calcula- 
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tions for true intercalated and suppressed months were first made according to the method and Tables 
published by Prof. Jacobi (im the Jud. Ant., Vol. X VIT., P9. 143 to 181) as corrected by the errata list 
printed іп the same volume, We based our calculations on his Tables 1 to 10, and the method given in 
his example 4 on рр. 152--53,! but with certain differences, the necessity of which mustnow be explain- 
ed. Prof, Jacobi's Tables t to 4, which give the dates of the commencement of the solar months, and the 
hour and minute, were based on the Arya-Siddhanta, while Tables 5 to 10 followed the Surya- 
Siddhanta, and these two Siddhantas differ. In consequence several points had to be attended to. 
“First, in Prof. Jacobi's Tables 1 to 4 the solar months are supposed to begin exactly at Ujjain 
mean sunset, while in fact they begin (as explained by himself at p. 147) at or shortly after mean 
sunset. ‘This state of things is harmless as regards calculations made for the purpose for which 
the Professor designed and chiefly uses these Tables, but such is not the case when the task is 
to determine an intercalary month, where a mere fraction may make all the difference, and where the 
è exact moment of a sankránti must positively be ascertained. Secondly, the beginning of the 
solar year, ££, the moment of the Mesha-sankranti, differs when calculated according to those 
‘two Siddhéntas, as will be seen by comparing cols. 15 to 17 with cols. 15a to [7a of our 
Table L, the difference being wi/ in A.D. 496and 6 gh 23 pa. 41.4 pra. vi. in 1900 A.D. Thirdly, 
even if we suppose the year to begin simultaneously by both Sidd/dntas, still the collective 
duration of the months from the beginning of the year to the end of the required solar month ts 
not the same, as will be seen by comparing cols. 6 or 7 with cols. 8 or 9 of our Table III. 
We have applied all the corrections necessitated by these three differences to the figures obtained 
from Prof. Jacobi's Tables and have given the final results in cols. 9 and 11. We know of no 
independent test which can be applied to determine the accuracy of the results of our calculations 
for true added and suppressed months; but the first calculations. were made exceedingly carefully 
and were checked and rechecked. They were made quite independently of any previously existing 
lists of added and suppressed months, and the results were afterwards compared with Prof. Chhatre's 
list; and whenever a difference appeared the calculations were completely re-examined. In some 
cases of expunged months the difference between the two lists is only nominal, but in other cases 
of difference it can be said with certainty that Prof. Chhatre's list is wrong. (See mote to Art 46 ) 
Moreover, since the greatest possible error in the value of the tithi-index that can result by use 
4 of Prof Jacobi's Table is 7 (see his Tadle p. 16g), whenever the tithi-index for added and sup. 
pressed months obtained by our computation fell within 7 of 10,000, i.c, whenever tlie resulting 
index was below 7 or over 9993, the results were again tested direct by the Sürra-Siddhanta, © 
As regards mean intercalations every figure in our cols. ga to 124 was found correct by 
independent test. The months and the times of the safkrantis expressed in tithi-indices and 
tithis were calculated by the present Swrya-Srddhdnta, and the results are the same whether 
1 Pot finding the initial date af the tumi-solur years Prof, Juoobi's Тама» І, із Xl, were need, and in the course af tho calan- 
lutions it was necessary іо introduce в от віштайіппа, and to currert «me misprints whieh Бад етер ін in addition to those nolis in 
(ри already published errain-list Thus, the earliest date вым in Tabia f, to [V.S being ACD. 284, (hose "Tuhles had $a be extended 
backwards hy задни two Hines more of figures above thoen already given. In Table VL, s« ooreweted by the erenta, tho bijn ie telon 
iuio aceuuni waly fom А.) }RO1, wherves wo consider that it should be jutroduced from AD. 1901 (ere 42. #1). In Table ҮІ; 
the century. correction ia given for the Mew (Gregorian) Style from А.Ю, 1600 явсог ша to the риме (а the mast part Г оре. 
I have preferred, however, to introdure tle New Style inte oor Tables from Sept, A.D. 1732 te suit Emelish readers, anil this deisi 
tated un allerstion in the century dnia for tro centuries. [R_S] 

И is the same sccurdimg to Warren. bat in this respect he ўз in error. (Ser note do dri. 24) 
42 eatculstions wer thus mmo dirt by (hs Sáyya-Ñufdšdaba with and without the Ма, with be sübisfnetary malt Ha 
error п the биш! flewie of the tithidndrs originally aesived at was generally ouly of 1 or 3 units, while in шине nûme Û wia 
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worked by that or by the Original Siirya-Siddhanta, the First Arya-Siddhdnta, or the Present 

We think, therefore, that the list of true added and suppressed months and that of the 
mean added months as given by us is finally reliable. 

92. Cols. 13 to 17 or te 17a. The solar year begins from the moment of the Mesha 
saükránti and this is taken as apparent and not mean. We give the exact moment for all years 
from A.D, 300 to 1900 by the Arya-Siddhénia, and in addition for years between A.D. 1100 and 
| 1900 by the Sérya-Siddhdntas as well. (See also Art, 96). Every figure has been independently 
, tested, and found correct. The weekday and day of the month A.D. as given in cols, 13 and 

14 are applicable to both the Szdd/ám/as, but particular attention must be paid to the footnote in 
Ў Table I., annexed іо А.Ю, 1117--18 and some other subsequent years. The entries in cols. 15 
» and 154 for Indian reckoning in ghatikis and palas, and in cols, 17 and 17a for hours and 
i minutes, imply that at the instant of the saükránti so much time has elapsed since mean sunrise 
| at Ujjain on the day in question. Ujjain mean sunrise is generally assumed to be 6.0 a.m. 

93. The alteration of week-day and day of the month alluded to inthe footnote mentioned in the 
| last paragraph (Table L, A.D. 1117—18) is dueto the difference resulting from calculations made by 
the two Siddkdntas, the day fixed by the Strya-Stddhanta being sometimes one later than that found 
| by the Arya-Siddhanta, it must be remembered, however, that the day in question runs from sun- 
rise to sunrise, and therefore a moment of time fixed as falling between midnight and sunrise belongs to 
the preceding day in Indian reckoning, though to the succeeding day by European nomenclature. For 

example, the Mesha sankranti in Saka 1039 expired (A.D. 1117) took place, according to the Arya-Sidd: 
hánta on Friday 23rd March at 58 gh. tp. after Ujjain mean sunrise (23 h. 12 m. after sunrise on Friday, 
or 5.12 a.m. on Saturday morning, 24th); while by the Sérye-Siddhanta it fell on Saturday 24th at 
о gh. 51 pa. (—o h. 20 m. after sunrise or 6.20 a.m.. This only happens of course when the 
sañkránti according to the Arpa-Siddhanta falls nearly at the end of a day, or near mean sunrise. 

94. In calculating the instant of the apparent Mesha-saükrántis, we have taken the éodhya 
at 2d. 8 gh. 51 pa. 15 vipa. according to the Arya-Siddhiuta, and 2 d. 10 gh. 14 pa. 30 vipa. 
according to the Sirya-Siddhanta. (Ste Art. 26.) 

95. The figure given in brackets after the day and month in cols. 13 and 19 is the 
number of that day in the English common year, reckoning from January ist. For instance, 73 
against 16th March shows that 16th March is the 7sth day from January tst inclusive. This figure 
is called the “date indicator”, or shortly (d), in the methods of computation "B'" and *C " given 
below (art /V.), and is intended as a guide with reference to Table IX., in which the collective 
duration of days is given in the English common year. 

96. The fixture of the moments of the 1600 Mesha-saükrántis noted in this volume will 
be found advantageous for many purposes, but we have designed it chiefly to facilitate the 
conversion of solar dates as they are used in Bengal and Southern India, We have not given 
the moments of Mesha-sahkrantis according to the Sérya-Siddhanta prior to A.D. 1100, 40 that 
the Arya-Siddhénta computation must be used for dates earlier than that, even those occurring in 
Bengal. There is little danger in so doing, since the difference between the times of the Mesha- 
sankrantis according to the two Siddidntas during that period is very slight, being mi/ in A.D. 496, 
and only — to t h. 6 m. at the most in troo AD, It is, however, 
a correction Table so as to ensure accuracy, and consequently we append the Table whi follows, 
which the difference for any year lying between A.D. 496 йа A.D. can Сари а 

1 See Art. 21, and the first footnote appended to it. 
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“їп the following manner. First find the interval im years between the given year and A.D. 
6. Then take the difference given for that number of years in the Table, and subtract or 
it to the moment ofthe Mesha-sankranti fixed by us in Table L by the Arya-Siddhinta, according 


the given year is prior or subsequent to A.D. 496. The quotient gives the moment of the 
. Mesha- by the Sáürya-Siddhánta. 


" 











TABLE 

|  Shewing the difference between the moments of the Mesha-sankranti as calculated by the 

| Present Sárya and the first Arya-Siddhantas; the difference in A.D, 496 (Saka 496 current) 
being o. 






zh gh. 
1 0 03 0.1 10 0 2.7 1.1 100 0 21.3 10.9 
2 0 05 0.2 20 0 55 2.2 200 0 54.4 21.9 
8 0 08 0.3 80 0 83 8.3 300 1 32.0 32.8 
4 0 1.1 0.4 40 0 10.9 4.4 400 ] 49.3 43.7 
5 0 14 0.5 50 0 13.7 5.5 500 3 166 54.7 
| 6 0 1,6 07 60 0 16.4 6,6 600 2 44.0 65.6 
| 7 0 1.9 0.8 10 0 191 7.7 700 8 113 16,5 
8 n 2.2 0.3 во 0 231.9 5.1 809 з 336 81.3 
9 0 2.5 1.0 90 0 24.6 0.8 000 4 6.0 98.4 ' 





| | Example. Find the time of the Mesha sankrinti by the Sirya-Siddhanta in A.D. 1000, 
The difference for (1000—496 =) 504 yearsis (2 gh. 16.6 pa. + 1.1 pa.=) 2 gh. 17.7 pa. Adding 
this to Friday, 22nd March, 42gh. spa. Że., the time fixed by the Arya-Siddhànta (Table 14 
cols, 14, r$), we have 44gh. 22.7 pa. from sunrise on that Friday as the actual time by thé 

р 97. Cols. 19 £o 25. The entries in these columns enable us to convert and verify Indian 
lunisolar dates. They were first calculated, as already stated, according to the Tables published 
by Prof. Jacobi in the /ndian Antiquary* (Vol. XVII.). The calculations were not only most 
carefully made, but every figure was found to be correct by independent test. As now finally 

| issued, however, the figures are those obtained from calculations direct from the Surya-Siddhánta, 





specially made by Mr. S. Bülkrishga Dikshit. The articles a, 4, c, in cols. 23 to 25 are very 


important as they form the basis for all calculations of dates demanding an exact result. Their | 
meaning is fully described below (Яг. 102.). ж 
The meaning of the phrase “moon's age” (heading of cols. 21, 22) in the Nautical | 


Almanack is the mean time in days elapsed since the moon's conjunction with the sun (атагдхуй, 
new moon). For our purposes the moon's age is its age in lunation-parts and tithis, and these E 
` have been fully explained above. | | 
_ 08. Тһе weck-day and day of the month A.D. given in cols. t9 and 20 shew the civil 
day on which Chaitra áuklà pratipadà of each year, as an apparent tithi, ends. ? The figures | 

| given in cols. 21 to 25 relate to Ujjain mean sunrise on that day. Ч 


dakia praipalà being current at manriw ow two meemive days, во sametimes happens, (he nt of these civil days, iin. the day previons 
to that given by us, is token we the first dey of the Indian lunisolar yese (ser drt. 83). Thi» does not, however, create any cutie 
an in m навс given im cols. 23 to 23 ure correct for the duy sud time far which they av given; while 
b 


1% tbe 
_ ж or one methods A and B, the doy motel by не la mare convenient, 
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` be remembered that the entries in cols. 19 to 25 are for the áukla-pratipadá of the infercalated, 
— qot the rue, Charra. = | " 
: too. The first tithi of the year (Chaitra sukla pratipada) in Table 1., cols. 19 to 25, із. 
taken as an apparent, not mean, tithi, which practice conforms to that of the ordinary native 


Е райспайрз. By this system, as worked out according to our methods A and B, the English 


equivalents of all subsequent tithis will be found as often correct as if the first had been taken "ТЕ 
as a mean tithi ;—probably more often, 


101. The figures given in cols. 21 and 22, except in those cases where à minus sign is ' 
found ртебхей (га, Кай 4074 current), constitute a first approximation showing how much f С 
chaitra Sukla pratipadà had expired оп the occurrence of mean sunrise at Ujjain on the day given j 


in cols: 19 and 20. Col. 21 gives the expired lunation-parts or tithi-index, and col. 22 shews 
‘the same period in tithi-parts, é., decimals of a tithi. The meaning of both of these is explained 
above (Arts. So and 81). We differ from the ordinary pafichahgs in one respect, viz., that while 
they give the portion of the tithi which has to run after mean sunrise, we have given, as in some 
ways more convenient, the portion already elapsed at sunrise. . Thus, the entry 286 in col. 2! 
means that 286 lunation-parts of Chaitra Sukla tsthad expired at mean sunrise. The new moon 
therefore took place 286 lunation-parts before mean sunrise, and by Table X., соі. 3, 286. 
lunation-parts are equal to (14 h. r0. m. 4- 6 h. 6 m. —) 20 h. 16 m. The new moon therefore 
took place 20 h. 16 m. before sunrise, or at 9.44 a.m. on the previous day by European reckoning. 
The ending-moment of Chaitra $ukla pratipadá can be calculated in the same way, remembering 
that there are 333 lunation-parts to a tithi. < 
We allude in the last paragraph to those entries in cols. 21 and 22 which stand with a ў 





minus sign prefixed. Their meaning is as follows;—]ust as other tithis have sometimes to be 
expunged so it occasionally happens that Chaitra éukla Ist has to be expunged. In other 
words, the last tithi of Phálguna, or the tithi called amavasya, is current at sunrise on one civil | 
day and the and tithi of Chaitra (Chaitra sukla dvitlyá) at sunrise on the following civil day. In such | 
a case the first of these is the civil day corresponding to Chaitra'sukla 1st; and áccordingly we 
give this civil day in cols. 19 and 20. But since the amavasyé-tithi (the last tithi of Phálguna) was 
actually current at sunrise on that civil day we give in cols. 21 and 22 the lunation-parts and tithi- E 
parts of the amavasya-tithi which have to run after sunrise with a minus sign prefixed to them. н 
"Thus, "—12" in col 21 means that the tithi-index at sunrise was 10,000—12 — gr 9988, and that : 
the amávásyi-tithi (Phálguna Krishna 15 ог 30) (Тайе VIH, col. 3) will erd 12 lunation-parts 
after sunrise, while the next tithi will end 333 lunation-parts after that. 

102. (а, Ё. c, els. 23, 24, 25). The moment of any new moon, or that moment in each 
lunation when the sun and moon are nearest together, in other words when the longitudes 
of the sun and moon are equal, cannot be ascertained without fixing the following three elements, — | 
(а) Тһе eastward distance of the moon from the sun in mean longitude, (4) the moon's mean | f 
anomaly (АРХ. 15 amd met), which is here taken to be her distance from her perigee in mean 
longitude, (c) the sun's mean anomaly, ot his distance from his perigee in mean longitude. 
And thus our “a”, *4", "c", have the above meanings; *a" being expressed in 10,000ths of 
a citcle reduced by 200.6 for purposes of convenience of use, all calculations being then additive, 
"À" and "7" being given in 1000ths of the circle. To take an example. At Ujjain mean sunrise 
on Chaitra $ukla pratipadà of the Kali year 3402 (Friday, 8th March, A.D. 300), the mean long- 








itudes calculated direct from the Siirya-Siddhanta were as follow: The sun, 349" 22° 27".92. 





second part is given, in the first five columns, the correspondence of a cycle of twelve lunar 
months of a number of different eras with the twelve lunar months of the Saka year tooo, 1 
which itself corresponds exactly with Kali 4179, Chaitradi Vikrama 1135, and Gupta 738. Cols. 


given in cols. 6 and 7, and of the same parts with the solar months in cols. 14 and 15. Thus, | 
the lunisolar amánta month Ashadha of the Chaitradi Saka year 1000 corresponds with aminta | 
Ashidha of Kali 4179, of Chaitrádi Vikrama 1135, and of the Gupta era 758; of the 


year 1134, and of the Névàr усаг 198, Parts of the solar months Mithuna and Karka, and 007 
parts of June and July of 1077 A.D. correspond with it; in some years parts of the other 


а 
have not taken ішіп secount the fact thet 5 1000 wu» really ап intermalary pear, having both am Adhika Jyeshtha and a Nija 
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ЦЭЭР perigee, 257* 14' 22" 86. The moon, 355* 55'35'.32. The oda рендер; 33" 39' 58". 03. Ч 
The moon's distance from the sun therefore was (355" 55' 35".32— 349" 22' 27.92 —) 6 33 74 


T. 4— -0182 of the orbit of 360°. This (1.0182) reduced Бу 0.0200,6 comes to 0.99814; 4 


зла: | consequently на" for that moment isg981:41. The moon's mean anomaly "5" was (355* 0 


55 ЕТУ 32-37 10 58 -03-) 32715 37 .29 — 895-17. And the sun's mean anomaly “ c" was (349° 


22! 27'.92—257* 14' 22". 86 =) 92' 8' 5".06— 255:93. ! We therefore give a — 9981, à — 895, т 
Е= 256. The figures for any other year can if necessary be calculated from the following Table, 

which represents the motion. The increase in a, б, ¢, for the several lengths of the luni-solar year ОД 
and for r day, is given under their respective heads; the figures in brackets in the first column * 


representing the day of the week, and the аль бага фе mimber of days in the year. 


Increase of a, b, c, in one year, and in one day. 


3344 0875805887 847.2107487 847220846 089.1758581 
Зы | 314338387 883.0118590 SER 612290 911.0138410 y 


38:(5) 9696 029305 899.675504 890.676575 48.57161909 | 
2384/0) 24.651235 235.067155 235.958155 51.3004039 ї 
385(0) 372 993160 970 958766 978259740 | 5404780 


B | 88813152011 | 30.391581811 86.291588140 | 81811784000 



















103. Table IL, Part i, of this table will speak for itself (see ako Ягі. 51 абоге). In the 


$ to 13 give a similar concurrence of months of the solar year Saka гооо. The concurrence 
of parts of solar months and of parts of the European months with the luni-solar. months is 


li Vikrama year 1135, and of the Chedi or Kalachuri $28; of the Karttikadi Vikrama 


1 Caleulatimg by Prof. Jacobi's Tables, a, ё, e, are 9080, ‘896 und 255, each of which ia wenng by 1 

‘The above figures were submitted by me t» Dr Downing of the Nautical Almanock offer, with o request that he would test 
Ше restilie ly scienlifie European methodi In reply he cove me the following quantities, for the «uu from Lewerrier's Tables, and 
apd for the moon from Heaven's Tables (for the epoch ALD, 000, Moreh Sth, 6 am,, for the meridian ні Оран), Мени long of 
sun 345? 81'AT'-7, Do, of wm'» perigee 203^ 54/2875, По. of moon 358^ 0300, De. of muca'é perigee 389 0' 48/4, He 
alee verified ‘the statement that the sunrise on the morning of Marck Sth нэм that immediately following nw moon — The difference 
in result is partly caused by the fact that Leverricr’s nnd Hansen's longitudes are tropical, aud those of the Sivrya-Siddidatia «Шема. 
‘Ciwapring the two results we fad x difference of 0° 507 4759 im “ая”, 52 24 4969 in “AY, 07: 117 19787 іа а", Та шеме 
of the results obtained trom the use of (1) purely Hindn (2) porely Europern methods in remarkable, Our Tables being for Imlian 
by and inveriptions we of course wurk by the former. (В. 8.] 


This year Зайл 1000 je chosen for convenience of wldition or eabstraction when caleulating other years, amd therefore we 
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two Christian months noted in col. 7 will correspond with it. In the year Saka 1000, taken as 
a Meshádi solar year, the month Simha corresponds with the Bengali Bhádrapada and the Tamil 
Avani of the Meshidi Kali 4179, and Meshádi Vikrama 1135; with Avani of the Sirhhádi Tinnevelly 
year 253; with Chingam of the South Malayalam Sithhadi Kollam ándu 253, and of the North 
Malayalam Kanyadi Kollam andu 252. Parts of the lunar months Srivana and Bhidtapada 
correspond with it, as well as parts of July and August of the European year 1077 A.D; insome 
years parts of August and September will correspond with it. 

All the years in this Table are current years, and all the lunar months are amanta, 

№ will be noticed that the Tulu names of lunar moaths and the Tamil and Tinnevelly names 
of solar months are corruptions of the original Sanskrit names of lunar months; while the north 
and south Malaydlam names of solar months are corruptions of the original Sanskrit sign-names, 
Corruptions differing from these. are likely to be found in use in many parts of India. In the 
Tamil Districts and the district of Tinnevelly the solar sign-names are also in use in some places, 

104. Table IF, Part їй. This portion of the Table, when read with the notes printed 
below would seem to be simple and easy to be understood, but to make it still clearer we give 
the following rules:— 

L Rule for turning into a Chaitradi or Meshadi year (for example, into a luni-solar Saka, or 
solar Saka, year) a year of another era, whether earlier or later, which is non-Chaitradi or non- 
Meshádi, 

(a) For an earlier era. When the given date falls between the first moment of Chaitra 


or Mesha and the first moment of the month in which, as shewn by the heading, the year of , 


the given earlier era begins, subtract from the given year the first, otherwise the second, of the 
double figures given under the heading of the earlier eta along the line of the year o of the 
required Chaitradi or Meshadi era (ew, the Saka), 

Ехат ез. (1) То turn Vaisikha Subkla Ist of the Ashadhidi Vikrama year 1837, or 
Sravana sukla tst of the Karttikadi Vikrama year 1857 into corresponding Saka reckoning. The 
year is (1837—134 —) 1703 Saka. The day and month are the same in each case, (2) To 
turn Magha sukla rst of the. Kárttikàdi Vikrama samvat 1838 into the corresponding Saka date. 
The yearís(t838—135 —) 1703 Saka. The day and month are the same. (3) Given rst December, 
822 A.D. The year is (1822—77 =) t745 Saka current. (4) Given 2nd January, 1823 A.D, 
The year is (1823—78 —) 1745. Saka turrent. 

(0) Бог a later eva, When the given day fall& between the first moment of Chaitra ar 
Mesha and the first moment of the month in which, as shewn by the heading, the later era begins, 
add to the number of the given year the figure in the Table under the heading of the required 
Chaitradi or Meshadi era along the linc of the year ofr of the given later era. Tn the reverse 
case add that number reduced by one. | 

Examples. (1) To turn. the ist day of Mithuna 1061 of the South Malavalam Kollam 
Ándu into the corresponding Saka date. The year is (1061 + 748 =) Saka 1809 current, The 
дау and month arc the same. (з) То turn the tst day of Makara 1062 of the South Malayalam 
Kollum Andu into the corresponding Saka date. The year is (1062 + 747 =} 1809 Saka current. 
The day and month are the same, 

П. Rule for turning a Chaitradi or Meshadi (ee. a Saka) year into a non-Chaitradi ar 
non-Meshádi year of am earlier or later era. | 

(а) For an earlier eva. When the given day falls between the first moment of Chaitra 
or Mesha and the first moment of the month in which, as shown by the heading, the year of the 
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earlier era begins, add to the given Chaitrádi or Meshadi year the first, otherwise the second, 
of the double figures given under the heading of the earlier era along the line of the year o of 
the Chaitrádi or Meshádi era given. ; 

| Examples. (1) To tum Bhàdrapada krishna зо of the Saka year 1699 into the corres- 
ponding Karttikadi Vikrama year. The year is(1699 -- 134 —) 1833 of the Kirttikadi Vikrama 
era. The day and month are the same. (2) To turn the sdme Bhádrapada krishna 30th, Saka 
1699, into the corresponding Ashádhádi Vikrama year. The year is (1699 -- 135 —) 1834 of the 
 Ashádhádi Vikrama era. The day and month are the same. 

(5) For a later era. When the given day falls between the first moment of Chaitra or Mesha and 
the first moment of the month in which, as shown by the heading, the later era begins, subtract from 
the given year the number under the heading of the given Chaitrádi or Meshadi era along the line 
of the year o/1 of the given later era; іп the reverse case. subtract that number reduced by one. 

Examples (1) To turn the 20 day of Sirnha Saka 1727 current into the corresponding 
North Malayalam Kollam Andu date. The day and month are the same. The era is a Kanyadi 
era, and therefore the required year is (1727—748 —) 979 of the required era. (2) To turn 
the 20th day of Sirha Saka 1727 current into the corresponding South Malayálam ( Tinnevelly) 
Kollam Andu date. The day and month are the same. The era is Suhhád; and therefore the 
required year is (1727—747 —) 980 of the required era. 

Il. Rule for turning a year of one Chaitrádi or Meshádi era into one of another Chai- 
trádi or Meshádi era. This is obviously so simple that no explanations or examples are required. 

. FV, Rule for turning a year of a non-Chaitradi or non-Meshadi era into one of another 
year equally non-Chaitradi or non-Meshadi These are not required for our methods, but if any 
reader is curious he can easily do it for himself, 

This Table must be used for all our three methods of conversion of dates. 

105. Tae ПІ-Тһе numbers given in columns 3a and. 10 are intended for use when cal- 
culation is made approximately by means of our method * Л" (Arts. 237, 134). 

Jt will be observed that the number of days in lunar months given in col. 34 is alternately 
30 and 29; but such is not always the case im actual fact. In all the twelve months it occurs 
that the number of days is sometimes 29 and sometimes 30. Thus Bhádrapada has by our Table 
29 days, whereas it will be seen from the pancháng extract printed in Art. 30 above that in 
A.D, 1894 (Saka 1816 expired) it had 30 days. ` 

The numbers given in col. ro also are only approximate, as will be seen hy comparing 
them with those given in cols, 6 to 9. 

Thus all calculations made by use of cols. 3a. and 10 will be sometimes wrong by a day. 


‘This is unavoidable, since the condition of things changes every year, so that no single Table can 


be positively accurate in this respect; but, other elements of the date being certain, calculations so 
made will exly be wrong by one day, and if the week-day is given in the document or inscription 
concerned the date may be fixed with a fair pretence to accuracy. If entire accuracy is demanded, 
our method “C" must be followed. (See Arts. 2 ana’ 126.) 

5 The details in cols. 3, and 6 to 9, are exactly accurate to the unit of a pala, or 24 seconds, 
The figure in brackets, or weekday index (m), is the remainder after casting out sevens from 
the number of days; thus, casting out sevens from 30 the remainder is 2, and this is the (гг) 
(юг зо, To guard against mistakes it may be mentioned that the figure "2" does not of course. 
mean that:the Mesha or Vrishabha sankrinti always takes place on (2) Monday. 

106, Tables IV. amd V. These tables give the value of (s) (week-day) and. (a) (^) and 
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_ (dfforany required number of civil days, hours, and minutes, according to the Sérya Stddhdnta. It will be 
— —  $een that the figures given im these Tables are calculated by the value for one day given in Art. 103. Jy 
Table IV. is Prof. Jacobi's /ndian Antiguary (Vol. XVUL.) Table 7, slightly modified to suitour < 
purposes; the days being run on instead of being divided into months, and the figures being n 
given for the end of each period of 24 hours, instead of at its commencement, Table V. is. d 
- Prof. Jacobi's Table 8. қ & 
р 107: Тайз РТ amd ГИ. These are Prof. Jacobi's Tables 9 and 10 re-arranged. И 
71 will be well that their meaning and use should be understood before the reader undertakes cam- zii 
putations according to our method C", It will be observed that the centre column of each column- T 
triplet gives a figure constituting the equation for cach figure of the argument from о 10 1000, Ч 
r the centre figure corresponding to either of the figures to right or left. These last are given a 
x only in periods of ro forconvenience, an auxiliary Table being added to enable the proper equation E 
” to be determined for all arguments. Table VI. gives the lunar equation of the centre, Table VII the қ 
solar equation of the centre. (Arf. 15 mote 3 above). The argument-figures are expressed in 1000ths à 
^ of the circle, while the equation-figures are expressed in 10,000ths to correspond with the figures 5 
of our "a," to which they have to be added. Our (6) and (2) give the mean anomaly of the moon d 
and sun for any moment, (a) being the mean longitudinal distance of the moon from the sum. 
To convert this last (a) into true longitudinal distance the equation of the centre for both moan 
and sun must be discovered and applied to (a) and these Tables give the requisite quantities, The 
case may perhaps be better understood if more simply explained. The moon and earth are 
constantly in motion in their orbits, and for calculation of a tithi we have to ascertain their 
relative positions with regard to the sun, Now supposing a railway train runs from one station 
to another twenty miles off in an hour. The average rate of running will be twenty miles an 
hour, but the actual speed will vary, being slower at starting and stopping than in the middle, 
Thus at the end of the first quarter af an hour it will not be quite five miles from the start, but 
some little distance short of this, say sw yards. This distance is made up as full speed is acquired, 
and after three-quarters of an hour the train will be rather wore than 15 miles from the start, 
since the speed will be slackened in approaching the station,—say w yards more than the 15 miles. 
These distances of m yards and m yards, the one in defect and the other in excess, correspond 
to the “Equation of the Centre" im planetary motion. The planetary motions are not uniform 
and a planet is thus sometimes behind, sometimes in front of, its mean or average place, To 
get the true longitude we must apply to the mean longitude the equation of the centre, And this last 
! for both sun (or earth) and moon is what we give in these two Tables. All the requisite data 
for calculating the mean anomalies of the sun and moon, and the equations of the centre for 
cach planet, are given in the Indian Sidd/déntes and Karanas, the details being obtained from 
actual observation; and since our Tables generally are worked according to the Sirya Siddhanta, 
we have given in Tables VL and Vll. the equations of the centre by that authority. 

Thus the Tables enable us to ascertain (4) the mean distance of moon from sum at any 
moment, (4) the correction for the moon's true (or apparent) place with reference to the earth, 
and (r) the correction for the earth's true (or apparent) place with reference to the sun: and with these - 

corrections applied to the (2) we have the true (or apparent) distance of the moon from the sun, which 

marks; the occurrence of the true (or apparent) tithi; and this result is our tithi-index, or(/). From 
“із. tithi-index (t) the tithi current at any given moment is found from Table VIM, and the time 
equivalent is found by Table X. Full explanation for actual work is given in Part IV. below 
(Arts, 139—160). | ме міі” 
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108. Since the planets true motion is sometimes greater and sometimes less than its 
mean motion it follows that the two equations of the centre found from (^) and (c) by our Tables 
VL and VII. have sometimes to be added to and sometimes subtracted from the mean longitu- 
dinal distance (a), if it is required to find the true (or apparent) longitudinal distance (/). But to 
‘simplify calculation it is advisable to eliminate this inconvenient clement, and to prepare the 
Tables so that the sum to be worked may always be one of addition, Now it is clear that this 
can be done by increasing every figure of each equation by its largest amount, and decreasing 
the figure (a) by the sum of the largest amount of both, and this is what has been done in the 
Tables. According to the Sárys Siddkánta the greatest possible lunar equation of the centre 
ds $" 2' 47*17 (—.0140,2 in our tith-index computation) and the greatest possible solar equation 
of the centre їз 2* 10’ 32.35 (= 0060,4). But the solar equation of the centre, or the equation 
for the earth, must be introduced into the figure representing the distance of the moon from the 
‘sun with reversed sign, because a positive correction to the earth's longitude implies a negative 
‘correction to the distance of moon from sun. ‘This will be clear from a diagram. 
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Let 5 be the sun, M the moon, E the earth, P the direction of perigee. Then the angle 
SEM represents the distance of moon from sun. But if we add a positive correction to (£e., 
increase) the earth's longitude PSE and make it PSE' (greater than PSE by ESE') we thereby decrease 
the angle SEM to SE'M' and we decrease it by exactly the same amount, since the angle 
SEM = и ЗЕМ: + z ESE', as may be seen if we draw the line EX parallel to E'S; for 
the angle SEX — 4 ESE! by Euclid. 

Every figure of each equation is thus increased in our Tables VI. and VII. by its greatest 
value, £e, that of the moon by 140,2 and that of the sun by 60,4, and every figure of (a) is 
decreased Бу the sum of both, or (140,2 4- 60,4 —) 200,6. ! 

In conclusion, Table VI. vields the lundr equation of the centre calculated by the Sárya 
SiddAnta, turned into 10,000ths of a circle, and increased by 140.2; and Table VIL yields the 
solar equation of the centre calculated by the S&rya байййата, with sign reversed, converted into 
10,000ths of a circle, and increased by 60.4.* This explains why for argument o the equation 
given islunar 140 and solar 6o. If there were no such alteration made the lunar equation for 
Arg. o would be + 0, for Arg. 250 (ог 90") - 140, for Arg. 500 (1807) + 0, and for Arg. 750 (or 270") 
—140, and so on. 

tog. The lunar and solar equations of the centre for every degree of anomaly are given 


1 Prot Jambi pires (his ma 900.8, but afier most careful calculation I find it to be 2004. (8 B.D.) 
2 Fri Juni has not explained these Tables 
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_ units of the argument of the Tables, are easily deduced. 

110. The use of the auxiliary Table is fully explained on the Table itself. 

ши, Table VII. This ia designed for use with our method C, the rules for which are 
given in Arts. 139—160. As regards the tithi-index, see Art. 80. The period of a nakshatra or 
yoga is the 27th part of a circle, that is 13° 20' or 9 -- 3708. Thus, the index for the ending 
point of the first nakshatra or yoga is 370 and so on.' Tables VIIL A. and VIILB. speak for 
themselves. They have been inserted for convenience of reference. 

112. Table LX. is used in both methods Æ and C. See the rules for work. 

113. Table X. (See the rules for work by method С) The mean values in solar time of 
the several elements noted herein, as calculated by the Sirya-Siddhanta, are as follow :— 


A tithi = 1417-46822 minutes. 

A lunation = 42524.046642 do. 

A sidereal month — 39343 21 до. | 

A yoga-chakra —— 36605.116 do. [ 


From these values the time-equivalents noted in this Table * have been calculated, (See 
also note to Art. 82.) 

114. Table XZ This Table enables calculations to be made for observations at different 
places in India. (See Art. 36, and the rules for working by our method C.) 3 

115. Table ХИ. We here give the names and numbers of the samvatsaras, or years of 
the sixty-year cycle of Jupiter, with those of the twelve-year cycle corresponding thereto. (See 
the description of these cycles given above, Arts. £3 fo 63.) | 

116. Table XIII. This Table was furnished by Dr. Burgess and is designed to enable — 
the weekday corresponding to any European date to be ascertained. It explains itself. Results 
of calculations made by all our methods may be tested and verified by the use of this Table. 

117. Tables XIV. and XV. are for use by our method A (see the rules), and were invented 
and prepared by Mr. T. Lakshmiah Naidu of Madras, 

Table XVI. is explained in Part V. 


PART fV. 
USE OF THE TABLES. 


. (18. The Tables now published may be used for several purposes, of which some are 
(1) For finding the year and month of the Christian or any Indian era corresponding to 
a given year and month in any of the eras under consideration. 
A "his Table euntaina Prof, Sacohi's Table 11 (144. Ам. XVL, p. 147) and his Tuble 17, p. 161, in a modified ferm. [S. B. 
2 Phe Table contains Prof Jaeobi's Table |] (Jm& m, X77I, p. 173), ua wellus his Tuhle 17 Part IT. (GLa. "HH 
EL T have also added the equivalents for thi parts, and sn erphuntion. (S. B. DJ 
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(2) For finding the samvatsara of the sixty-year cycle of Jupiter, whether in the southern 
(luni-solar) or northern (mean-sign) scheme, and of thé twelve-year cycle of Jupiter, corresponding 
to the beginning of a solar (Meshádi) year, or for any day of such a year. 

(3) For finding the added or suppressed months, if any, in any year. 

But the chief and most important use of them are; 

(4) The conversion of any Indian date—luni-solar (tithi) or solar—into the corresponding 
date A.D. and vice versa, from A.D. 300 to 1900, and finding the week-day of any such date; 

(5) Finding the karana, nakshatra, and yoga for any moment of any Indian or European 
date, and thereby verifying any given Indian date; 

(6) Turning a Hindu solar date into a luni-solar date, and vice versa. 

(7) Conversion of a Muhammadan Hijra date into the corresponding date A.D., and vice 
versa. This is fully explained in Part V. below. 

119. (1) For Ме first purpose Table L, cols. 1 to 5, or Table IL, must be used, with 
the explanation given in Part IIL above. For eras not noted in these two Tables see the description 
of them given in Art. 71. іп the case of obscure eras whose exact nature is not yet well 
known, the results will only be approximate. 

(N.B.—it will be observed that in Table II., Part ii., portions of two solar months or of four * 
Christian months are made to correspond to a lunar month and vice versa, and therefore that 
if this Table on/p be used the results may not be exact). 

The following note, though not yielding very accurate results, will be found useful for 
finding the corresponding parts of lunar and solar months. The tithi corresponding to the Mesha- 
sankranti can be approximately * found by comparing its English date (Table I., col 13) with 
that of the luni-solar Chaitra $ukla ist (Table L, coL 19); generally the sankrántis from Vrishabha 
to Tulá fall in successive lunar months, either onc or two tithis later than the given one, ТА 
falls about 10 tithis later in the month than Mesha; and the saükrántis from Vrischika to Mina 
generally fall on the"same tithi as that of Tuli. Thus, if the Mesha safkranti falls on sukla 
paüchami (sth) the Vrishabha safkranti will fall on Sukla shasthi (6th) or saptam| (7th), the 
Mithuna saükránti on šukla ashtamí (8th) or navami (9th), and so on. 

120, (2) Fer the samvatsara of the southern sixty-year cycle see col. 6 of Table L, or 
calculate it by the rule given in Art. 67. For that of the sixty-ycar cycle of Jupiter of the mean sign 
system, according to Siirya Siddhénta calculations, current at the beginning ofthe solar year, £«., 
at the true (or apparent) Mesha saükránti, see col. 7 of Table I. ; and for that current on any day in 
the year according to either the Sárya or Arya Siddhantas, use the rules in Art. 59. То find 
the samvatsara of the twelve-year cycle of the mean-sign system corresponding to that of the 
Jupiter sixty-year cycle see Table XII. 

ізі. (2) 7o find the added or suppressed month according to the Sérya Siddhánta by 
the true (apparent) system see col. 8 of Table |. throughout; and for an added month of the 
mean system according to cither the Original or Present Siirya Siddhantas, or by the Arya 
Siddhanta, see col. 8a of Table I. for any year from A. D. 300 to 1100. 

122. (4) For conversion of an Indian date into a date A.D. and vice versd, and to find 
the week day of any given date, we give below three methods, with rules and examples 
for work, 

123. The first method A (Arts. 135, 136), the invention of Mr. T. Lakshmiah Naidu of 


À Of course only fwo in қ single vase, but four during the entire period of 1000 уешға гөтегей by onr Tables, 
2 The exaet tithi ean be caleulated by Arts 149 and 151. 
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"Madras. is a method for obtaining approximate results without any calculation by the careful 


use of mere eye-tables, viz Tables XIV. and XV. These, with the proper use of Table L, are 
alone necessary. But it must never be forgotten that this result may differ by one, or at the 
utmost two, days from the true one, and that it is not safe to trust to them unless the era and 
bases of calculation of the given date are clearly known. (See Art, 126 below.) | 

124. By our second method B (Arts. 137, 138), which follows the system established by. 
Mr. W. S. Krishnasvàmi Naidu of Madras, author of “South Indian Chronological Tables" 
(Madras 1889), and which is intended to enable an approximation to be made by a very simple 
calculation, a generally accurate correspondence of dates can be obtained by the use of Tables L, 
HL, and IX. The calculation is so easy that it can be done in the head after a little practice. 
It is liable to precisely the same inaccuracies as method A, neither more nor less. 

125. Tables IL. and Ш. will also be sometimes required for both these methods. 

(26. The result obtained by either of these methods will thus be correct to within one 
or two days, and as often as not will be found to be quite correct; but there must always be 
an element of uncertainty connected with their use. If, however, the era and original bases of 
calculation of the given date are certainly known, the result arrived at from the use of these 
eye-Tables may be corrected by the weel-day if that has been stated; since the day of the month 
and year will not be wrong by more than a day, or two at the most, and the day of the. 
week will determine the corresponding civil day. Suppose, for instance, that the given 
Hindu date is Wednesday, Vaiíákha éukla sth, and it is found by method A or method B 
that the corresponding day according to European reckoning fell on a Thursday, it may be 
assumed, presuming that all other calculations for the year and month have been correctly made, 
that the civil date A.D. corresponding to the Wednesday is the real equivalentof Vaisakha Sukla 
sth. But these rough methods should never be trusted to in important cases. For a specimen. 
of a date where the bases of calculation are not known see example xxv., Art. 160 below. 

127. When Tables XIV. and XV. are once understood (and they are perfectly simple) it 
will probably be found advisable to use method A in preference to method B. 

12%. As already stated, our method “(C" enables the conversion of dates to be made with precise 
accuracy; the exact moments of the beginning and ending of every tithi can be ascertained ; and. 
the corresponding date is obtained, simultaneously with the week-day, in the required reckoning. 

129. The weekday for amy European date can be found independently by Table XII, 
which was supplied by Dr. Burgess. : - 

131! (5) То fnd the karana, nma&shatra, or yogu current o на! European 
date; and do verify amy Indian date. — "op saa “ P Es 

4 Method c includes calculations for the karana, nakshatra and yoga current atany given | 
moment of any given day, as well as the instants of their beginnings and endings; but for this. 
purpose, if the given date is other than a tithi or a European date, it must be first нидей into 
one or the other according to our niles (Art, гӯр ѓо 152./ әл 

132. lt is impossible, of course, to verify any tithi or solar date unlessthe week-day, nakshatra 
karaya, or yoga, or more than one of these, is also given; but when this requiren it Тера 
our method C will afford proof as to the correctness of the date. To verify ——— — 
first be turned into a tithi or European Фафе, (Ру, r34 or 149) te | 

\ 133. For an explanation of the method of calculating tithis and halftithis (karanas) 
sec Art. 107 above. Our method of calculation. for nakshatras and абры цана а little 
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more explanation. The moon's nakshatra (Arts. 8, 38) is found from her apparent longi- 
Чин By our method C we shew how to find ¢(=the difference of the apparent longitudes 
of sun and moon), and equation ! ¢ (= the solar equation of the centre) for any given moment. 
"To obtain (A the sun's apparent longitude is subtracted from that of the moon, so that if we add 
| the sun's apparent longitude to (f) we shall have the moon's apparent longitude. Our (c) (Table I., 
last column) is the sun's mean anomaly, being the mean sun's distance from his perigee. If we 
add the longitude of the sun's perigee to (r), we have the sun's mean longitude, and if we apply 
to this the solar equation of the centre (+ or —) we have the sun's apparent longitude.’ According B 
to the Sirya-Svadiauta the sun's perigee has only a very slight motion, amounting to 3' 5".8 in 
1600 years. Its longitude for A.D. 1100, the middle of the period covered by our Tables, was \ 
257" 15 55.7 ог .7146,3 of a circle, and therefore this may be taken as a constant for all the Т 
years covered by our Tables. 
| Now, true or apparant sun — mean sun + equation of centre, But we have not tabulated 
in Table VIL, col. 2, the exact equation of the centre; we have tabulated a quantity (say 2) 
the value of which is expressed thus ;— 
= 60,4—equation of centre (see Які. тав), 
So that equation of centre = 60.4—>*. 
Hence, apparent sun = mean sun + 604—2. 
But mean sun = ç +L perigee, (which is 7146,3 in tithi-indices.) 
- = ¿+ 7145.3. 
Hence apparent sun (which we call s) =c- 7145,3 - 60,4—24. 
=é + 7206,7—ж; or, say, —¢+ 7207—r 
where г is, as stated, the quantity tabulated in col. 2, Table VII. 
(г is expressed in roooths, while 7207 and the solar equation in Table VIL are given in 
16000ths ofthe circle, and therefore we must multiply (г) Бу го. # + s= apparent moon = xz (the Ч 
index of a nakshatra.) This explains the rule given below for work (Ягі. 156). 
For a yoga, the addition of the apparent longitude of the sun (s) and moon (n) is required. 
34 &—y (the index of à yoga.) And so the rule in. Art. 159. 
134. (б) To turn a solar date into its corresponding. lunr-solar date and. vice versá. 
First turn the given date into its European equivalent by either of our three methods and 
then turn it into the required one. The problem can be worked direct by anyone who has 
thoroughly grasped the principle of these methods. 


Method A. 
APPROXIMATE COMPUTATION OF DATES BY USE OF THE EYE-TAHLE. 
This in he аео inventel by Mr. T. Lakshmiah Naidu, wephrw af the late W. 5. Krishoasviimi Naidu of Mudra, anthor 
сон DET 
























und by this method muy be inacrursie by oo much ae two days, bet not more, If the era and bases of euleulatiot 
re re ee ek oor ie dats Dens a od. e dy а by oe AIA 
suit it. Thus, if the Table yield result Jen, 10th, Tharsday, bot the inseription mentions the wevk-day as " Tuesday ", then Ттпезіпу, 
Шы ы ланы зо ke ба сити ди А. согтежродйица ію the шітен Hindu dale, if the priueiple eu which the 
Hindu date wan fixed is known. Ш not, this method must mot be trusted to. | 
— 135. (A) Cemuersiem of a Hindu solar date into the corresponding date AD. Work by 
АТ анала siad fiat ben. ig. the Kal рата усы наў 
` quatum e is the equation im ‘Table VIL 
N Tapa k ús бара (n Aat Каип кә ап эн Їй, 1¢ FR be hen m (Je sa m. anomaly and ESE’ the 
| вийн. 46 1 ceutre, PSE’ + longitude of the sun's perigee being the sun's trun or spparvt longitube 
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` usually give the number of the expired year, and not that astronomically current, (e.g., Kaliyuga 


4904 means in full phrase “after 4904 years of the Kaliyuga had elapsed ")—but when using the 
name of the cyclic year they give that of the one then current. All the years given in Table I. 
‘are current years. The Table to work by is Table XIV. 

Rule L From Table L, cols, 1 to 7, and Table IL, as the case may be, find the year 
(current) and its initial date, and week-day (cols, 13, 14, Table L). But if the given Hindu date 
belongs to any of the months printed in italics at the head of Table XIV., take the next follow- 
ing initial date and week day in cols. 13, 14 of Table I. The months printed in the heading in 
capitals are the initial months of the years according to the different reckonings. 

Rule Il. For either of the modes of reckoning given at the left of the head-columns of 
months, find the given month, and under it the given date. 

Rule IIL From the given date so found, run the eye to the left and find the week-day 
in the same line under the week-day number found by Rule 1. This is the required week-day. 

Rule IV. Note number in brackets in the same line on extreme left. 

Rule V. In the columns to left of the бод of the Table choose that headed by the 
bracket-number so found, and run the eye down till the initial date found by Rule L is obtained. 

Rule VI. From the month and date in the upper columns (found by Rule IL) run the 
eye down to the point of junction (vertical and horizontal lines) of this with the initial date found 
by Rule V. This is the required date A.D, 

Rule VIL Ifthe date A. D. falls on or after ist January in columns to the right, it belongs 
to the next following year. If such next following year is a leap-year (marked by an asterisk 
in Table L) and the date falls after February 28th in the above columns, reduce the date 
by one day. 

N.B.—The dates A.D. obtained from this Table for solar years are Old Style dates up 
to 8th April, 1753, inclusive. ! 


EXAMPLE. Find date A.D. corresponding te 2oth Panguni of the Tamil year Rudhirodgari, 


By Rule 1. Kali 4905 current, 2 (Monday), 11th April, 1803. 
” " H. Tamil Panguni 20. 

» » AL (under *2") Friday. 

» „ IV. Bracket-number (5). 

» » VW. [Under (s). Run down to April rith. 

» » VL (Point of junctions) March 31st. 

» » VH. March 3oth. (1804 is a leap year.) 


Answer.—Friday, March 30th, 1804 N.S. (See example 11, p. 74.) 

(B.) Conversion of a date AD. into the corresponding Hindu solar date. (< 
method B, Art. 137, p. 70.) Use Table XIV. | —— 

Rule I. From Tables L, cols. 1 to 7 and 13, 
the Hindu year, and its initial date and week-day opposite the gi | 

— given year A.D. If the given 

date falls before such initial date, take the next previous Hindu initial date- 
E an year and its and 

Rule Il. From the columns to the left of the 
found by Rule I. Which is in a line, when carrying 
given A.D, date, and note point of junction. 


14, and Table IL, as the case may be, find 


бояу of Table XIV. find that initial date 
the eye horizontally to the right, with the 
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Rule III. Note the bracket-figure at head of the column on left so selected, 
Rule IV. From the point of junction (Rule IL.) run the eye vertically up to the Hindu 
date-columns above, and select that date which is in the same horizontal line as the 
bracket-gure on the extreme left corresponding with that found by Rule III. This is the 

Rule V. If the given date falls in the columns to the right after the 28th February in 
a leap-year (marked with an asterisk in Table L), add 1 to the resulting date. 

Rule VI. From the date found by Rule IV. or V., as the case may be, carry the eye 
horizontally to the weekday columns at the top on the left, and select the day which lies under 
the week-day number found from Table L (Rule L) This is the required week-day. 

Rule VIL 1f the Hindu date arrived at falls under any of the months printed in italics 
in the Hindu month-columns at head of Table, the required year is the one next previous to that 
given in Table I. (Rule L). 

- EXAMPLE. Find the Tamil solar date corresponding to March 3oth, 1804 (N.S.). E 
| (By Rule L) Rudhirodgári, Kali 4905 current. 2 (Monday) April 11th. (March 30th precedes — 
April 11th.) ей 
(By Rules IL, HL) The point of junction of March 3oth (body of Table), and April 11th, -g 
(columns on left) is under *(4." Other entries of April 11th do not correspond with any , 

entry of March 30). ; Ж 

(By Rule IV.) The date at the junction of the vertical column containing this ** March 30th” 4 
with *(4)" horizontal is 19th Paüguni. | 

(By Rule V.) (1804 is a leap-year) 20th Paiguni. 

(By Rule VL) Under "2" (Rule L), Friday. 

Answer.—Friday, 20th Paüguni, of Rudhirodgári, Kali 4905 current, (See example 15, p. 76. 

136. (A) Conversion of a. Hindu lunt-solar date into the corresponding date A.D. Work 
by the following rules, using Tables XV.A., and XV.B. 

Rule I. From Table I. find the current year and its initial day and week-day in A.D. 
reckoning, remembering that if the given Hindu date falls in one of the months printed in italics 
at the head of Table XV. the calculation must be made for the next following A.D. year. (The 
months printed in capitals are the initial months of the years according to the different reckonings — 
enumerated in the column to the left.) | 

Rule Il. (a. Find the given month, and under it the given date, in the columns at the 
head of Table XV., in the same line with the appropriate mode of reckoning given in the column 
to the left. The dates printed in black type are krishna, or dark fortnight, dates. 

(^) In intercalary years (cols. 8 to 12, 8a to 12a of Table 1), ifthe given month is itself 
an adhika måsa (intercalary month), read it, for purpose of this Table, as if it were not so; but “а 
if the given month is styled mija, or if it falls after a repeated month, but before an expunged 3 
one (if any), work in this Table for the month next following the given qne, as if that and not 
the given month had been given. If the given month is preceded by both an intercalated and 
à suppressed month, work as if the year were an ordinary one. 7 

. Rule III. From the date found by Rule IL. carry the eye to the left, and find the week- 

- day in the same horizontal line, but directly under the initial week-day found by Rule I. 

Буу... Rule IV. Note the number in brackets on the extreme left opposite the week-day last — — — 

Jr ; E. 
Rule V. In the columns to the left of the body of the Table choose that headed by the | 
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racket-number so found, and run the eye down till the initial date found by Rulel. is obtained. 

Rule VL From the Hindu date found by Rule I. run the eye down to the point of junction, 
(vertical and horizontal lines) of this date with the date found by Rule V. The result is the 
required date A.D. 

Rule VIL (а) If the date A.D. falls on or after January rst in the columns tothe right, it 
belongs to the next following year A.D. 

(5) If it is after February 28th in a leap-year (marked by an asterisk in col. 5, Table 1.) 
reduce the date by one day, except in a leap-year in which the initial date (found in Table T.) 
itself falls after February 28th. 

(c) The dates obtained up to April 3rd, A.D. 1753, are Old Style dates. 

EXAMPLE, To find the date A.D. corresponding to amánta Karttika krishna 2nd of Kali 
4923 expired, Saka 1744 expired, Karttikadi Vikrama 1878 expired, Chaitradi Vikrama 1879 expired 
(1880 current), “ Vijaya” in the Brihaspati cycle,“ Chitrabhanu™ in the luni-solar 60-year cycle. 

(By Rule L) (Kali 4924 current), 1 Sunday, March 24th, 1822. 

(By Rule IL) (Karttika, the 8th month, falls after the repeated month, 7 АЗуша, and before 
the suppressed month, 10 Pausha), Margasirsha krishna 2nd. 

(By Rule Ш.) (Under *1"), r Sunday. 

(By Rule TV.) Bracket-number (1). 

(Ву Rule V.) Under (1) run down to March 24th (Rule Т.) 

(By Rule VL) (Point of junction) December 1st. 

Answer.— Sunday, December ist, 1822. 

(B. Conversion of a date A.D, into the corresponding iunt-solar Hindu date, (See Rule V. 
method B, р. бу below). Use Tables XV.A., XV.B. 

Ride 1. From Table L. find the Hindu year, and its initial date and week-day, using also 
Table IL, Parts ii, iu. If the given date falls before such initial date take the next previous 
Hindu year, and its initial date and weekday. 

Rule H. In the columns to the left of the body of Table XV. note the initial date found 
by Rule L, which is im the same horizontal line with the given date in the body of the Table. 

Rule HI. Carrying the сус upwards, note the bracket-figure at the head of the initial 
date-column $0 noted. | 

Rule. IV. From the given date found in the body of the Table (Rule IL) run the eye 
upwards to the Hindu date-columns above, and select the date which is in the same horizontal 
line as the bracket-hpure in the extreme left found by Rule II, This is the required Hindu date. 
| Rule V. Note in Table |. if the year is an intercalary one (cols. 8 to 12, and Sato | 2a). 
If it is so, note if the Hindu month found by Rule IV. (a) precedes the first intercalary month, 
(4) follows one intercalated and one suppressed month, (ç) follows an intercalated, but precedes a 
suppressed month, (4) follows two intercalated months and one suppressed month. In cases (a) 
and (4) work as though the year were a common year, i£., make no alteration in the date found 
by Rule IV. In cases (c) and (4) if the found month immediately follows the intercalated month, 
the name of the required Hindu month is to be the name of the intercalated month with the 
prefix “nija,” and not the name of the month actually found; and if the found month does not 
immediately follow the intercalated month, then the required Hindu month is the month immediately 

ing the found month. If the found month is itself intercalary, it retains жа but with 
the prefix “adhika.” If the found month is itself suppressed, the required month is the th 
immediately preceding the found month, | = 
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"o NM. Rule VI. ҚЫҚ dete A.D. E AES — in the columns to the right, 
| in a leap-year (marked with an asterisk im Table L), add í to the resulting Hindu date. 

Rule VIL From the date found by Rule IV. carry the eye horizontally to the weck-day 
columns on the left, and select the day which lies under the initial week-day number found by 
Rule L This is the required week-day. 

Rule VIIL If the Hindu date arrived at falls under any of the months printed in italics 
{п the Hindu month-columns at head of the table, the required year is the one next previous to 
‘that given by Table 1. (Rule I. above.) 

EXAMPLE. Find the Telugu luni-solar date corresponding to Sunday, December tst, 1822, 

(By Rule 1.) A.D, 1822—23, Sunday, March 24th, Kali 4923 expired, Saka 1744 expired, 
Chitrabhàmu samwatsara in the luni-solar 60-year or southern cycle reckoning, Vijaya in the 
northern cycle. 

(By Rules I., Ш.) (Bracket-hgure) t. 

(By. Rule IV.) Mšrgaélrsha krishna 204. 

(By Rule Ve.) (Agvina being intercalated and Pausha suppressed in that year), Karttika 
a znd. 



































(By Rule VL) The year was not a leap-year. 

(By Rule VIL) Sunday. 

(By Rule VIIL) Does not apply. 

Ansser.—S5unday, Kárttika krishga 2nd, Kali 4923 expired, Saka 1744 expired. (This can 
be applied to all Chaitrádi ycars) (See example 12 below, p. 75.) 


Method B. 


APPROXIMATE COMPUTATION OF DATES DY A SIMPLE PROCEES. 


This da dhe ayain introduced by Mi. W. S. Kpishuarrdmi Naidu of Майга into his "South-lndiam Chronological Tables” 


137. (A) Conversion of Hindu dates into dates ALD. (See Art. 135 above, para. 1.) 


Rule I, Given a Hindu year, month and date. Convert it if necessary by cols. 1 to 5 of Table I, 
and by Table IL, into a Chaitrádi Kali or Saka year, and the month into an amánta month, (See 
Art 104.) Write down in a horizontal line (7) the date-indicator given in brackets in col. 13. — 
or 19 of Table 1., following the names of the initial civil day and month of the year in question 
as so. ted, and (w) the weekday number (col 14 or 20) corresponding to the initial date 
A.D. given in cols. 13 ог 19, To both (7) and (zo) add, from Table HL, the collective duration | 
of days from the beginning of the year as given in cols. ja or 10 as the case may be, up to 
the end of the month preceding the given month, and also add the number of given Hindu 
days in the given month minus í. I the given date is luni-solar and belongs to the krishna 





Һа, аба. Е — and proceed as before. 
Rule П. IL From the sum of the first addition find in Table IX. (top and side columns) 
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ша leapyear the date A.D. falls in the ensuing A.D. year. 
P Rule IIl. From the sum of the second addition cut out sevens. The remainder shews 
_ the required day of the week. — 
Rule IV. If the Hindu date is in a luni-solar year where, according to cols. 8 to 12, 
there was an added (adAifa) or suppressed (&s/taya) month, and falls after such month, the addition 
.9r suppression or both must be allowed for in calculating the collective duration of days; £e., 
add 30 days for an added month, and deduct 30 for a suppressed month. 
Rule V. Тһе results are Old Style dates up to, and New Style dates from, 1752 A.D. 
The New style in England was introduced with effect from after 2nd September, 1752. Since 
the initial dates of 1752, 1753 only are given, remember to apply the correction (+ ur days) 
Хо апу date between 2nd September, 1752, and oth April, 1753, in calculating by the Hindu 
_ solar year, or between 2nd September, 1752, and 4th April, 1753, in calculating by the Hindu luni- 

solar year, so as to bring out the result in New Style dates A D, The day of the week requires 
nó alteration. 
Rule VI iP ae date A.D. found as above falls after February 29th іп a leap-year, it 
must be reduced by one дау, 


































(a) Luni-Solar Dates. 
к EXAMPLE 1. Required the A.D. equivalent of (luni-solar) VaisAkha 4ukla shashthl (6th), 
year Sárvari, Saka 1702 expired, (1703 current). hgh 


The A.D. year is 1780 (a leap-year). The initial date (dj = sth April (96), and (w)=4 
Wednesday, (Table L, cols. 5, 19, 20). : — 


d. f. 
State this accordingly 2, , Жб 4 
Collective duration (Table IIL, col. 32) 30 30 
бїеп йе (б—1...,„.... $ 5 
131 
1 (Rule VI.) 
130 39+7 = Кеш. 4 


The result gives 130 (Table IX.) — May 10th, and 4 — Wednesday. "The: required dau m 
therefore Wednesday, May roth, A.D. 1780. quired date is 


b е, EXAMPLE ^ Required. the A.D. equivalent of (luni-salar| Kárttika Фийд pa cham] (sth) 
_ бака 1698 expired (1699 current). pañchami (sth) 
“гд. . The AD. year is 1776, and the initial date is(d)-— 20th March (80), (uj = Wednesday (a). 
quebrada cage mereri 
there ë an adhika Bhádrapada and a nija Bhadrapada in this year. which = 
treat the given month Karttika as if it were the succeeding month Mirgedehe see Us to 
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‘The given figures are 80 4 
Collective duration Table нь) 1:6 236 
г — date (5)-4 ess s 4 4 л 






































Г 320 
—1 (Rule VI.) rf 
Б 319 244 + 7 = Rem. 6. 1 
S 319 — (Table IX.) November 1515. 6 — Friday | 


Answer.—Friday, November 13th, A.D. 1776. | 
EXAMPLE 3, Required the A.D. equivalent of Karttika krishna paüchami (sth) of the 
same luni-solar year. 


d. ш. 
М As before . . : so. 90 E" 
| Collective таса (T able Ш. 8 cot 3a) 236 236 | 
Given дайс (5 + 15)-1 .2..... 0 19 B Б 


II — 


335 
—1 (Rule. VL) 


— Я 1 


334 259 + 7, Кеш. 0. 
334 = (Table IX.) November 3oth. o = Saturday. 
Answer, — Saturday, November 3oth, A D. 1776. | ча 


EXAMPLE 4. Required the A.D, equivalent of Magha krishna padyami (rst) ofK.Y. 49023 

` expired (4924 current). This corresponds (Table I, col. 5) to A.D. 1822, the Chitrabhánu sam. 
x watsara, and col. 8 shews us that the month Asvina was intercalated (adAiba), and the month. 
—  Pausha suppressed (&s&aya) We have therefore to add 30 days for the adhika month and 
subtract 30 days for the kshaya month, since Mágha comes after Pausha. Hence the relative 





| 





ice of the month Mágha remains unaltered, | 
“Table I. gives 24th March (83), (1) Sunday, as пе initial day. 4 

tb. 

Initial date. iG ХЭТ: 5 i 
| Collective duration (Table Ш, (ob за) + 295 ` 295 =) 
| Given date (t -- 15)—1 ooa esr POE e. aus [Rule I) E . 
E^ p" 311 +7, Rem. 3. + 


t. 3 = Tuesday, 393 = January 28th of the following A.D. year (Table IX.). 
pm Бог ну еу 28th, A.D. 1823. 

bb - ‘This is correct by the Tables, but as there happened to be an expunged tithi in Magha 
ЕЭ the the first fortnight of Magha, the result is wrong by one day. The corresponding day was 
really Monday, January 27th, and to this we should have been guided if the given date had 
ded the mention of Monday as the week-day. That is, we should have fixed Monday, January 
equired i AD. because our result gave Tuesday, January 28th, and we knew that 
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EXAMPLE §, Required the A.D. equivalent of Pausha sukla trayodaśi 

— expired, Aügiras samvatsara in lunisolar or southern reckoning. This is K. Y. 

Ше те" The year (Table L, col. 5) is A.D. 1752, a leap-year. The initial date ( 


> 


 Pausha) must be treated, for collective duration, as if it were the succeeding month Mágha. ` 


d. 10. 
ras ӘҘ, Уыт” “а 65 5 
Collective duration (Table IIL, col. 3a) 295 295 
Given date (13)—1. . . . . 


12 12 
372 
—1 (Rule VI) 
371 312 — 7, Rem. 4. 


We must add eleven days to the amount 371 to make it a New Style date, because it 
falls after September 204, 1752, and before 4th April, 1753, (after which all dates will be in New 
Style by the Table 371 + 11 = 382 =January 17th (Table IX,). 4 = Wednesday. 

Answer.—Wednesday, January 1 7th, A.D. 1753. 

EXAMPLE 6. Required the A.D. equivalent of Vikrama samvatsara 1879 Ashadha krishna 
dvitiya (2nd). If this is a southern Vikrama year, as used in Gujarat, Western India, and countries 
‘South of the Narmada, the year is Karttikadi and апіша, /.г., the sequence of 


m Binh month of the year and corresponds to Ashádha of the following Chaitrádi Kali 
_ the given month Áshádha of Vikrama 1879 corresponds to Asha 
. using Table I. for Kali 4924. Initial date, 24th March (83), (1) Sunday. 
, d. зо. 
ШИМ 006... .....-.138 ї 
Collective duration (Table IL, col. 3a) 89 89 
Given date (2-- 15)—1 . . . . . 16 16 
188 106-7 Кеш. т 
188 (Table IX.) = July 7th. 1 — Sunday. 
Answer.—Sunday, July 7th, A.D. 1822.1 
If the year given be a northern Vikrama year, as used in Milwa, Benares, Ujjain, and 
ара ыа, Ба ра, ай, the Vikrama year is Chaitridi and comesponds to the Kali oes 
except that, being pirnimanta, the sequence of fortnights differs (see Table 


II., Parti). In such a 
case krishpa of the Vikrama year corresponds to Jyeshtha krishoa ia amicta 


Ж. tha krishna 2nd. By Table I. the initial date is April 3rd 
(93), (3) Tuesday. The A.D. year is 1821— 22. 3rd 
1 This is 






Ша KY. 4853 _ | 


19,20)issth — — 
March (65) (s) Thursday. The month Ashidha was intercalated. Therefore the given month 


2 















Collective duration (Table II., col. 3a) 59 59 
Given date (2 + 1t5)—1 +- . + + + 16 rő 


m —— 


168 78-7, Rem. 1. 
168 = June 17th. 1— Sunday. 
Answer.—Sunday, June 17th, A.D. 1821. 
(6) Solar Dates. 


` EXAMPLE 7. Required the date A.D. corresponding to the Tamil (solar) 18th Purattáéi of 
Rudhirodgárin — K.Y. 4904 expired, or 4905 current. 
Table L, cols. 13 and 14, give (4) — April 11th (101), (s) — (2) Monday, and the year A.D. 1803. 


a 





d. tU. 
Initial date . . 2101 2 е 
Collective duration (Table IL, nb 10) 156 156 
Given date (18)—1 . . . . . . 17 17 
274 17557, Кеш, о. 


274 (Table IX.) gives October ist. o = Saturday. 
Answer —Saturday, October ist, A.D. 1803. 
EXAMPLE 8. Required the equivalent A.D. of the Tinnevelly Ándu 1024, 20th Avani. 
The reckoning is the same as the Tamil as regards months, but the year begins with 
Avani. Арда 1924-- К.Х. 4950; І is a solar year beginning (see Table L) rith April (102), 
(3) Tuesday, A.D. 1848 (a leap-year). ` 


4, 20, 
Initial date . . . 102 3 
Tables IL, Part 31 о & Д and Ш. col: ro, 125  * 125 
Given dàte (20—1 . . .. EXE s». 19 
І 
246 
—1 (Rule VI) 
245 147 4- 7, Rem. o. 





| 0= Saturday ; 245 — (Table IX.) September 2nd. 

Answer-—Saturday, September 2nd, A.D. 1848. 

EXAMPLE 9. Required the equivalent date A.D. of the South Malayalam Andu 1024, 
20th Chihgam. The corresponding Tamil month and date (Table I., Part ii., cols. 9 and 11) is 
` 30th Ávani K.Y. 4950. and the answer is the same as in the last example. | 
Е" EXAMPLE 10. Required the equivalent date A.D. of the North Malayalam (Kollam) Andu 
1023, 20th Сават. Тыз (Сыйрат) із the 12th month of the Kollam Andu year which begins 
with Kanni. It corresponds with the Tamil 20th Avani К.Ү. 4950 (Table IL, Part ii, cols. 9, 
— "Table IL, Part iii) and the answer is similar to that in the two previous examples. 

[Ihe difference inthe years will of course be noted. The same Tamil date corresponds 
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to South Malayalam Andu 1024, 20th Chingam, and to the same day of the month in the North ` 
 Malayálam (Kollam) Andu 1023, the reason being that in the former reckoning the year begins 


with Chingam, and in the latter with Кап 

EXAMPLE 11. Required the A.D. equivalent of the Tamil date, 20th Pafguni of Rudhirod- 
рапа, K.Y. 4905 current (or 4904 expired.) 

Table I. gives (d) 11th April (ror), 1803 A. D. as the initial date of the solar year, and 
its weekday (w) is (2) Monday. 





d. n. 
Initial date. . . ,.. . . . . . 1l 2 
Collective duration (Table HL, col. 10) 335 335 
Given date, (30)—1  . . . . . . № 19 
455 
—1 (Rule VI.) 
454 356-7. Rem. 6. 


6 — Friday; 454 (Table IX.) = March зо in the following A.D. уеаг, 1804. 

Ausser.—Friday, March зо, 1804. (See example r, above.) 

138, (B.) Conversion of dates A.D. info. Hindu dates. (See Art, 135 above, par. 1.) 

Rule I. Given a year, month, and date A.D. Write down ina horizontal line (d) the date- 
indicator of the initial date [in brackets (Table 1., cols, 1 3 or 19, as the case may be]| of the corresponding 
Hindu year required, and (tw) the week-day number of that initial date (col. 14 or 20), remembering that, 
if the given date A.D. is earlier than such initial date, the (4) and (zw) of the previous Hindu year 
must be taken. Subtract the date-indicator from the date number of the given A.D. date in 
Table IX, remembering that, if the previous Hindu year has been taken down, the number to 
be taken from Table IX. is that on the right-hand side of the Table and not that on the left. 
From the result subtract (Table IIL, col. 3a or tro) the collective-duration-figure which is nearest to, 
but lower than, that amount, and add 1 to the total so obtained; and to the (i) add the figure 
resulting from the second process under (4), and divide by 7. The result gives the required week- 
day. The resulting (4) gives the day of the Hindu month following that whose collective duration 
wus subtracted. 

Rule IE. Observe (Table L, col. 8 or 8a) if there has been an addition or suppression 
of a month prior to the month found by Rule 1. and proceed accordingly. 

An easy rule for dealing with the added and suppressed month is the following. When 
the intercalated month (Table L, col. 8 ог За) precedes the month immediately preceding the one 
found, such immediately preceding month is the required month; when the intercalated month 
immediately precedes the one found, such immediately preceding month with the prefix "nija," 
natural, is the required month; when the intercalated month is the same as that found, such month 
with the prefix “adhika” is the required month. When a Suppressed month precedes the month 
found, the required month is the same as that found, because there is never A suppression of a 
month without the intercalation of a previous month, which nulli&es the suppression so far as 
regards the collective duration of preceding days. But if the given month falls after two intercal- 
ations and one suppression, act as above for one intercalation only. 

Rule IIl. See Art. 137 (A) Rule V. (p. 70), but subtract the eleven days instead of adding. 

Rule IV... If the given. A.D. date falls in a leap-year after 29th February, or if its date-number 
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£M ти? 
_ (right-hand side of Table IX.) is more than 365, and the year next preceding it was a leap-year, add 
. 1 to the date-number of the given European date found by Table IX., before subtracting the 
۴ figure of the date-indicator 
Rule V. Where the required date is a Hindu luni-solar date the second total, if less than 
15, indicates а 4ukla date. If more than 15, deduct 15, and the remainder will be a krishpa 
date. Krishna 15 is generally termed krishna 30; and often sukla 15 is called *pürnimá" (full- 
moon day), and krishna 15 (or “ 30") is called amavasya (new-moon day). 


(a) Luni-Solar Dates. 


EXAMPLE 12. Required the Telugu or Tulu equivalent of December rst, 1822.. The 
luni-solar year began 24th March (83) on (1) Sunday (Table I., cols. 19 and 20.) 











d. те. 
(d) and (w) of initial date (Table L) . . . . . .83 І 
| (Table IX.) 1st December (335) . . + . . (335— 83 = )252 252 
(Table UL) Collective duration to end of Karttika —236 
Add 1 to remainder . > s ¿ . . < ж» 16 + 1# 17 253 += 7, Rem. І. 
17 indicates a krishga date. Deduct 15. Remainder 2. The right-hand remainder shews 


(1) Sunday. 
The result so far is Sunday Márgasirsha krishna 2nd. But see Table L, col. 8. Previous 
to this month Asvina was intercalated. (The suppression of Pausha need not be considered 
because that month comes after Márgaéirsha.) Therefore the required month із not Margasirsha, 
but Kárttika; and the answer is Sunday Kárttika krishna 2nd (Telugu), or Jarde (Tulu), of the 
“усаг Chitrabhánu, K.Y. 4923 expired, Saka 1744 expired. (See the example on p. 69) | 
(Note) As in example 6 above, this date is actually wrong by one day, because it hap- 
pened that in Karttika sukla there was a tithi, the 12th, suppressed, and consequently the real 
day corresponding to the civil day was Sunday Karttika krishna 3rd. These differences cannot 
possibly be avoided in methods A and B, nor by any method unless the duration of every tithi 
of every year be separately calculated. (See example xvii, p. 92.) 
EXAMPLE 13. Required the Chaitrádi Northern Vikrama date corresponding to April oth 
1822. By Table I. A.D. 1823—23 = Chaitrádi Vikrama 1880 current. The reckoning is luni-solar. 
Initial day (4) March 24th (83), (ic) t Sunday 








| | 4, ці. 
BION TEE CT. Saa“ sn oo 3 1 
(ТаЫе ІХ) Ара! gth (99) . . . .. . . . . 99-83=16 16 
17 
i For kl МИНЖ . .. ,.. чмо: 1 
| 2 17-7. Кет. 3. 
C This is Tuesday, amánta Chaitra krishna 2nd. But it should be converted into Vaisakha 
krishna 2nd, because of the custom of beginning the month with the full-moon (Table IL, Part i.). 


2 Phe абмі dale was Twesday, aiinte Chitra krishna Srl, the difference being emused by a tithi having beon expunged in 
the Fuki fortnight of the sume month (ive note to examples 0 алд 13 «Юм, ; 
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1879 expired. But if the required date were in the Southern reckoning, the year would be 187 
expired, since 1879 in that reckoning does not begin till Karttika. 
(6) Solar Dates. 
EXAMPLE 14. 1. Required the Tamil equivalent of May 30th, 1803 A.D. 
Table I. gives the initial date April 11th (101), and week-day number 2 Monday. 
d. 10. 

From Table L . .. MEC ава аа E 101 2 

(Table IX.) May 3oth (150) . i 3 а іб оғы 49 49 

(Table III.) Collective duration to end of Sittirai (Mesha) . 2-44 
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517, Rem. 2. 
The day is the 19th; the month is Vaiyasi, the month following p the week-day 
is (2) Monday, ВЕ: ’ , 
Answer. — Monday, tgth Vaiyasi of the year Rudhirodgarin, K.Y. 4904 expired, — 
1725 expired. 
EXAMPLE 15. Required the Tamil equivalent of March 3oth, t804. The given date pre- T 
cedes the initial date in 1:804 A.D. (Table L, соі. 13) April roth, so the preceding Hindu 4 
year must be taken, Its initial day is 11th April (101), and the initial week-day is (2) Monday. : 
1804 was a leap-year. 4, 
4. w. > 
From Table L . . . 101 2 
(Table IX.) (March goth) 454 + t for leap-year,. 455—101 =354 354 
(Table IIL, col. 10) Collective duration to end of} 
Masi=Kumbha (Table IL, Part ii.) . . . .) 335 
1 


' 20 386 7. Rem. 6. е 
Answer.—Friday 20th Pahguni of the year Rudhirodgárin K.Y, 4904 expired, 1725 Л 
IM DEC EE we : 
16, Required the North Malayalam Andu equivalent of September 2nd, на 
. Work as by the Chaitrádi year. CHIEN ACIE 1848 is a leap-year. 
d. w. 
From ТаЫе І. . . 102 3 
(Table IX.) September ond (245) + 1 Фе — 
year + + + s. 246— 102— 1 
Coll. duration to cad of Karke. T +: . EP Ж 
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Answer.—Saturday 20th Chingam. This is the 12th month of the North Malayalam Andu 
which begins with Kanni. The year therefore is 1023. 

If the date required had been in South Malayalam reckoning, the date would be the 
same, 20th Chiàgam, but as the South Malayális begin the year with Chiügam as the first month, 
the required South Malayalam year would be Andu roz4. 


Method C. 
EXACT CALCULATION OF DATES. 


(А) Conversion of Hindu iuni-solar dates into dates A.D. 


139. To calculate the weekday, the equivalent date AWD, and the moment af beginning or 
ending of a tithi. Given a Hindu year, month, and tithi—Turn the given year into a Chaitradi 
Kali, Saka, or Vikrama year, and the given month into an aminta month (if they are not already so) 
and find the corresponding year A.D., by the aid of columns í to s! of Table I., and Table IL, 
Parts i, ii, іі. Referring to Table L, carry the eye along the line of the Chaitradi year so found, 
and write down? in a horizontal line the foliowing five quantities corresponding to the day of 
commencement (Chaitra Sukla pratipada) of that Chaitradi-year, viz, (@) the date-indicator given in 
brackets after the day and month A.D. (Table I., col. 19), (w) the week-day number (col. 20), and (а), (6), 
(г) (cols. 23, 24, 25). Find the number of tithis which have intervened between the initial day 
of the year (Chaitra sukla pratipada), and the given tithi, by adding together the number of tithis 
(collective duration) up to the end of the month previous to the given one (col. 3, Table IIL), and 
the number of elapsed tithis of the given month (that is the serial number of the given tithi reduced 
by one), taking into account the extra rs days ofthe sukla pakshaif the tithi belongs to the krishna 
paksha, and also the intervening intercalary month,’ if any, given in col. 8 (or 8a) of Table I. 
This would give the result in tithis. But days, not tithis, are required. To reduce the tithis to 
days, reduce the sum of the tithis by its боШ part,‘ taking fractions larger than a half as one, 
and neglecting half or less. The result is the (4), the approximate number of days which have inter- 
vened since the initial day of the Hindu year, Write this number under head (4), and write under 
their respective heads, the (z), (a), (^), (c) for that number of days from Table IV. Add together the 
two lines of five quantities, but in the case of (zv) divide the result by 7 and write only the remainder, 
in the case of (e) write only the remainder under 10000, and in the case of (û) and (c) only the 
remainder under 1000, Find separately the equations to arguments (/) and (c) in Tables VI. and VII. 
respectively, and add them to the total under (a). The sum (4) is the tithi-index, which, by 
cols. 2 and 3 of Table VIIL, will indicate the tithi current at mean sunrise on the week-day 
found under (w). If the number of the tithi so indicated is not the same as that of the given 
one, but is greater or less by one (or by two in rare cases), subtract ome (or two) from, or add 


L The initial days iu cols 18 and 19, Table 1, belong to the first of the double years AD. given in col. 5. 
| 2 ft will be well for a beginner to take an example зі once, nud work it out according to the rule. After a little practice 
the caleulations cau be mada rapidly. | 

4° When the interralary month is Chaiten, count that also. Saa Art. 99 above. 

4 This number is taken for emey emlenlation — Pruperly speaking, to convert tiihis into daya the (4th part should be subtrueted. 

® Generally with regurd to (w), (a), (8), (c) in working addition sums, take anly tbe remainder respoetively over 7, 10000, 1000 and 
1000; wud in sobtracting, if the sam to be subtructed be greuter, add respectively 7, 10000, 1000 and 1000 to the figare above, 
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one (or two) to, both (4) and (z);! subtract from, or add to, the (a) (^) (©) already | “эд 
value for one (or two) days (Table IV.); add to (a) the equations for (5) and (г) (ТаЫез УІ. апа УЦ.] 7... 
and the sum (/) will then indicate the tithi. If this is the same as given (if not, proceed again 

as before till it corresponds), the (w) is its week-day, and the date shewn іп the top line and 

side columns of Table IX. corresponding with the ascertained (4) is its equivalent date A.D. The 

year A.D. is found on the line of the given Chaitradi year in col. s, Table L Double figures 

are given in that column; if (4) is not greater than 365 in a common year, or 366 in a leap-year, 

the first, otherwise the second, of the double figures shows the proper A.D. year. 

149. For all practical purposes and for some ordinary religious purposes a tithi is con- 
nected with that week-day at whose sunrise it is current. For some religious purposes, however, 
and sometimes even for practical purposes also, a tithi which is current atany particular moment 
of à week-day is connected with that weel-day. (See Art. 3r above.) 

141. In the case of an expunged tithi, the day on which it begins and ends is its week- 
day and equivalent. In the case of à repeated tithi, both the civil days at whose sunrise it 
is current, are its week-days and equivalents. 

142. A clue for finding when a tithi is probably repeated or expunged. When the titht 
index corresponding to a sunrise is greater or less, within 40, than the etding index of a tithi, 
and when the equation for (^) (Table VL) is decreasing, a repetition of the t or another 
tithi takes place shortly after or before that sunrise; and when the equation for (6) is 1 | 
an expunction of a tithi (different from the one in question) takes place shortly before or after it. 

143. The identification of the date A.D. with the weekday arrived at by the above 
method, may be verified by Table XIII. The verification, however, is not in itself proof of the 
correctness of our results. 

144. Го fud the moment of the ending of a tithi. Find the difference between the (4 
on the given day at sunrise and the (/) of the tithi-index which shews the ending point of that 
tithi (Table VIIL). With this difference as argument find the corresponding time either in 
ghatikis and раз, ог hours and minutes, according to choice, from Table X. The given tithi 
ends after the given sunrise by the interval of time so found. But this interval is not always 
absolutely accurate. (See ғу, 82). If accuracy is desired add the (a) ($) (c) for tiis interval of time 
(Table V.) to the (a) (/) (c) already obtained for sunrise. Add as before to (a) the equations of 1 
(4) and (c) from Tables VI. and VIL, and find the difference between the (¢) thus arrived at and the 
(/) of the ending point of the tithi (Table VIIL). The time corresponding to that difference, found from 
Table X., will show the ending of the tithi before or after the first found time. If still greater accur- 
acy is desired, proceed until (/) amounts exactly to the (/) of the ending point (Table VIIL) For 
ordinary purposes, however, the first found time, or at least that arrived at after one more process, is 
sufficiently accurate, | 

143. The moment of the beginning of a tithi is the same as the moment of ending of 
the tithi next preceding it; and this can be found either by calculating backwards from the (0 
of the same tithi, or independently from the (f) of the preceding tithi. 

146. The moment of beginning or ending of tithis thus found. is in mean time, and is - 
applicable to all places on the meridian of Ujjain, which is the same as that of Lanka. if the е 

1 Thus far the procew will Sve the correct remit if there be no probability by the rule ука bilow-of the n 
ar repetition (ера) нб а ЫЫ a ur б еніне: : ын 
IT WM AD tka wt a gg P ا‎ ema MC c s 
3 For the deBuitioms uf erpunged and mpented fithis wee Art 3E above 
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xact mean time for other places is required, apply the correction given in Table XL, according 
to the rule given under that Table. 1f after this correction the ending time of a tithi is found 
to fall on the previous or following day the (4) and (w) should be altered accordingly. 

Mean time is used throughout the parts of the Tables used for these rules, and it may 
sometimes differ from the true, used, at least in theory, in Hindu panchangs or almanacks. 
The ending time of a tithi arrived at by these Tables may also somewhat differ from the 


ending time as arrived at from authorities other than the Surya Зудаланга which is used by us.- 


The results, howéver, arrived at by the present Tables, may be safely relied on for all ordinary 
purposes." 

147. М.В. ғ Up to troo A.D. both mean and true intercalary months are given in 
Table |. (see Art. 47 abeve) When it is not certain whether the given year is an expired or 
current year, whether it is a Chaitrádi year or one of another kind, whether the given month 
is атыма or pürpimánta, and whether the intercalary month, if any, was taken true or mean, 
the only course is to try all possible years and months. 

N.B. i The results are all Old Style dates up to, and New Style dates from, 1753 A.D The 
New Style was introduced with effect from after 2nd September, 1752. Since only the initial 
dates of 1752 and 1753 are given, remember to apply the correction. ( 11 days) to any 
date between 2nd September, 1752, and 9th April, 1753, in calculating by the Hindu solar year, 
and between 2nd September, 1752, and 4th April, 1753, in calculating by the Hindu luni-solar year, 
| so as to bring out the result in New Style dates A.D. The day of the week requires no alteration. 
М.В. ій. І the date A.D. found above falls after February 28th in à leap-year, it must 
| be reduced by 1. | 

N.B. fr. The Hindus generally use expired (gata) years, while curren’ years are given 
throughout the Tables, For example, for Saka year 1702 "expired" 17703 current is given. 

148. EXAMPLE L Required the week-day and the A.D. year, month, and day correspond- 
ing to Jyeshtha зи а paüchami (sth), year Sarvari, Saka year 1702 expired (1703 current), and 
| the ending and beginning time of that tithi. 

The given year is Chaitrádi (see N.B. ii, Table IL, Part iii). It does not matter whether the 
month is amånta or pürnimünta, because the fortnight belongs to Jyeshtha by both systems (see 
Table IL, Part i). Looking to Table 1. along the given current Saka year 1703, we find that 
йз initial day falls in A.D. 1780 (see note t to Art. 139), a leap-year, on the 5th April, Wednesday; 
and that 4 (col 19), t (col 20), @ (col. 23), 4 (col, 24) and c (cal. 25) are 96, 4, 1, 657 and 267 
respectively. We write them in a horizontal line (see the working of the example below), From 
Table 1 4 col 8, we find that there is no added month in the year. The number therefore of tithis 
between "Chaitra $. 1 and Jyeshtha &. 5 was 64, viz, 60 up to the end of Vaisákha (see Table IIL,, 
col..3), the month preceding the given one, and 4 in Jyeshtha. The sixtieth part of 64 (neglecting 
the fraction + because it is not more than half) is t. Reduce 64 by one and we have 63 as the approx- 
imate number of days between Chaitra & 1 and Jyeshtha 5. 5, We write this number under 
(4). Turning to Table IV. with the argument 63 we find under (s) (a) (P) (c) the numberso, 1334, 
286, 172, respectively, and we write them under their respective heads, and add together the two 
quantities under each head. With the argument (6) (943) we turn to Table УІ. for the equation. 
le do not find exactly the number 943 given, but we have 940 and g§0 and must see the 
lifference between the corresponding equation-figures and бх the appropriate figure for 943. 

he auxiliary table given will fix this, but in practice it can be easily calculated in the head. (The 
1 See Arte 36 and 37 im which all the points noted io this urticke ore fully treated of, 

























Se ee E 


“ча 


а a ek). 




































Bo THE INDIAN CALENDAR 
full numbers are not given so as to avoid cumbrousness in the tables.) Thus the equation for (4) 


(943) 15 found to be 90, and from Table VIL the equation for (с) із found to be 38. Adding 90 and 


38 to (a) (1335) we get 1463, which is the required tithi-index (f) Turning with this to Table VIL, 
col 3, we find by col. 2 that the tithi current was ukla 5. Le. the given date, Then (z) + 
Wednesday, was its week-day; and the tithi was current at mean sunrise on the meridian of Ujjain 
on that weekday. Turning with (d) 159 to Table IX, we find that the equivalent date A.D. 
was Sth June; but as this was after 28th February in a leap-year, we fix 7th June, A.D. 1780, 
[see N.B. ii, АН. 147) as the equivalent of -the given tithi. As (/ із not within 40 of 1667, the 
(¢) of the sth tithi (Table VIIL), there is no probability of an expunction or repetition shortly 
preceding or following (Art.142). The answer therefore is Wednesday, June 7th, A.D. 1780. 

fo find the ending time of the tithi. (D at sunrise is 1463; and Table VIII, col. 5, shews 
that the tithi will end when (/) amounts to 1667. (1667—1463 =) 204 = (Table Х.} 14 hours, 
27 minutes, and this process shews us that the tithi will end 14 hours, 27 minutes, after sunrise 
on Wednesday, June 7th. This time is, however, approximate. To find the time more accurately 
we add the increase in (a) (ë) (c) for 14 h. 27 m. (Table V.) to the already calculated (a) (8) (e) 
at sunrise; and adding to (a) as before the equations of (^) and (c) (Tables VI. and VII.) we find 
that the resulting (/) amounts to 1686. 1686—1667 = to = 1 hour and 21 minutes (Table X.). But 
this is a period beyond the end of the tithi, and the amount must be deducted from the 14 h; 
27 m. first found to get the true end. The true end then is 13 h. 6 m. after sunrise on June 7th. This 
time is accurate for ordinary purposes, but for still further accuracy we proceed again as before. 
We may either add the increase in (а) (ё) (c) for 13 h. 6 m. to the value of (а) (8) (с) at sunrise, 
or subtract the increase of (а) (6) (с) for í h, zr m. from their value at 14 h. 27 m. By either 
process we obtain (/) — 1665. Proceed again. 1667—1665 = 2 = (Table X.) 9 minutes after 13 h. 6m. 
ог 13 ћ. 15 т. Work through again for rs h. 15 m. and we obtain (1) = 1668. Proceed again, 
1668—1667 — 1 — (Table X.) 4 minutes before 13 h. 15 m. or 13h. 11 m. Work for 13 В. 11 m, 
and we atlast have 1667, the known ending point. Itis thus proved that | 3 h. 11 m. after sunrise 
is the absolutely accurate mean ending time of the tithi in question by the Sárya-Sidd/utnta. 

Te find the beginning time of the given thi. We may find this independently by cal- 
culating as before the (/) at sunrise for the preceding tithi, (in this case sukla 4th) and thence finding 


its ending time, But in the example given we calculate it from the (f) of the given tithi, The 


tithi begins when (f) amounts to 1333 (Table VIIL), or (1463—1333) 130 before sunrise on June. 


7th. 130 is (Table X.) gh. 13m. Proceed as. before. but deduct the (a) (A) (c) instead of adding, 
and (see working below) we eventually find that (/) amounts exactly to 1333 and therefore the 
tithi begins at 8h. 26 m. before sunrise on June 7th, that is 15h. 34 m. after sunrise on Tuesday 
the Gth. The beginning and ending times are by Ujjain or Lahki meam time. If we want the time, 
for instance, for Benares the difference in longitude in time, 29 minutes, should be added to the 
above e (See Table XL) This; however, does not affect the day. 

t is often very песе to know the moments of inning ar ending ИМ 
Thus our result brings out Wednesday, June zth, but since the Eger ed 15 h. MS 
sunrise on Tuesday, de, about o h, 34 m. p.m., it might well happen that an inscription might 
record a ceremony that took place at to P.m., and therefore fix the day as Tuesday the 5th 
tithi, n Lr the facts were known, would appear incorrect. | 

From Table XII. we find that th P і 
E Дарава 7th шае, А.Ю. 1780, was a Wednesday, and this helps to 


We now give the working of EXAMPLE L 
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WORKING OF EXAMPLE І. 


(а) The day corresponding to Jyeshtha sukla 5th. Шә, а # с, 
Saka 1703 current, Chaitra $ukla 1st, (Table L, cols. 19, 20, 23, 
24, 25) . ` 96 4 r 657 267 


Approximate. — of — Tom Chaitra ¿ukla Is io Tyeshtha suk sth, 


(64 tithis reduced bya Goth part, й. fractions, — MEN with 
its (ш) (а) (6) (о (ТаЫе ТУ) . . . š 63 0 1334 286 172 
ва! 159 4 1335 943 439 
Equation for (^) (943) (Table VL) CLT IL SRE E E до 
Do. (г) 439) (Table VIL) ..........-. 38 
1463 — f. 
(2) gives sukla sth (Table VIL, cols. 2, 3) (the same as the given tithi). 
(d)—1i, (N. B. i, Art 147), or the number of days elapsed from 
January i= . <a TR 


er =June 7th (Table IX). A.D. 1780 is the ‘comresponding year, and 4 (20) Wednesday is 
the week-day of the given tithi. 
Answer—Wednesday, June 7th, 1780 A.D. 
(6) The ending of the titht Jyeshtha Suk. (Table VIIL) 1667—1463 — 204 — (14 h. 10 m. 
той. 17 m) — 14h. 27 m. (Table X). Therefore the tithi ends at r4 h. 27 m. after mean sunrise 


on Wednesday. For more accurate time we proceed as follows: 
а. 6. € 


At sunrise on Wednesday (see above). + . . 1335 943 439 
For 14 hours (Table V.) . : 243015 13! eo a) کو‎ 2 
о Е Корв б 1 о 
1539 965 44! 
Equation for (4) ee VIL: sa ciyu 
Do. (г) (441) (Do. УП DEAS LICHEN, B RENS : 
1686 -- г. 
1686—1667 (Table VIIL)— 19 — 1h. 21 m.; and ih. 21 m. deducted from 14h. 27 m. gives 


13h. 6m. sunrise on Wednesday as the moment when the tithi ended. This is sufficient 
for all practical purposes. For absolute accuracy we proceed again. 


а. È. с. 


Жоғ өлі (е әй moz. e mih or moms v 1938 943 439 
For 13 hours (Table V.) Шан А оо аре а та ЖЕРІ r SQ I 
For 6 minutes ps Е. Е PORTAE a ait usa I o а. 

1519 963 440 


Equation for (2) (963) Table VI) - A AS L... . HOB: 
D. (д (440) (Do. ITUR 


VIL) NEU, v. 13% 


1665 — 1. 
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1667—1665 —2 — 9 m. after 13 h. m 16%. * а б в " 
Again for sunrise (as before) А 2 гр: 249$ 099 
For 13 hours (Table V) . . + + - 5 ЭРЧ ai Т. 183 20 1 


Forts minutes (Do)... wn 3.» «3 a 4 2 о 


1522 963 440 
Equation for (4) (963) . - - - . +--+ = 108 
Da ДЮ ое ен row C PM 
1668 — t. 
1668—1667 —1 — 4m. before 13h. 15 m. — 13 h. 11 m. 
Again for sunrise (as Pefore) 3. . + + + < < < . 1335 943 439 
EX here Vis cc ALI E E тіле ES 
Еос 11 misses (Do)... . < x rd Ç S vw эгэл > 3 90:19 


1521 963 440 
Equation for (6) (6). -..-.-.-...- - 108 
Do. OMA) © re. anne ана а Я 
Actual end of the tithi . . ЗЕРЕ = 1667 —1. 


Thus 13h. 11m. after sunrise із the absolutely accurate ending time of the tithi. 

(à The beginning of the tithi, Jyeshtha Suk. 5. Now for the beginning. 1463 (the original ¢ as 
found}—1333 (beginning ofthe tithi, (Table VIIL)= 130— (Table X.) (7h. 5 m. -- 2h.3m) —9h.13 m.; 
and we have this as the point of time before sunrise on Wednesday when the tithi begins. 

a. 6. с 

For sunrise (as before) 1335 943 439 
& Ф Е 
Por 9g b (Table; V) 97 — c Lx EY 14; Y 
Бес Хұлм (Do) 5 AIS :%- 0:9 


Тина . 5963 3 сак о НОМ сс: Яя жазға 
1205 929 438 
Equation for 6. (929) . . . . . . VU. dV RUN S, s В 
Во "cu ors sx з ұза! са чс а 2 ЖАЙ 


1321 —£. , 
(The beginning of the tithi) 1333—1321 — 12— Table X. 1 m. after the above time 
(gh 1:3m.), and this gives 8h. 22 m. before sunrise. We ا‎ 
a 48; 
For 9 h. 13 m. before sunrise (found above). . . . 1205 929 438 
Plus for 5 minutes (Table V.). . . . . . : 11! 1 z 


. 121; содий! 18 
Equation for 4. (930) . . . . . . — 


Do. c. (438) ы د‎ 37 


1334 — t. z 














- —. te 
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1334—1333 — 1 — 4 ш. before the above time (viz, 8h. 22 m.) £e, 8h. 26 m. before sun- 
Proceed again. 


- 7 
















р 














а. 5. с. 
For 8h. 22m. before sunrise — AO 60. 5.» У 930 -438 
Deduct for 4m. (Table V.) . . . Au 35 ї о о 

























қ 1216 930 438 
Equation for 2. (930) . i a КЕ eal oc X0 
Mo (е АЗ i voie mis. 37 
— Е 


= 1333 =/. 


The result is precisely the same as the beginning point of the tithi (Table VIIL), and қ 
we know that the tithi actually began 8 hours 26 minutes before sunrise on Wednesday, or at 
| 15 h. 34 mı. after sunrise on Tuesday, 6th June. / 


EXAMPLE |t Required the week-day and equivalent A.D. of Jyeshtha Suk. dasami (10th) of 
the southern Vikrama year 1836 expired, 1837 current. The given year is wof Chaitradi. Referring 
to Table IL, Parts ii, and iii, we find, by comparing the non-Chaitradi Vikrama year with the 

that the corresponding Saka year is 1703 current, that is the same as in thefirst example. 
We know that the months are aminta. 


d. tw. a. b í € 


в (Tabie I., cols, 19, 20, 23, 24,25) 96 4 + 657 267 
The number of intervened tithis down to end of Vaisákha, 60, 
(Tabte IIL) + the number of the given date minus t, is 69; reduced 
by a 6oth part —68, and by Table IV. we have . . . + + . 68 5 3027 468 186 
164 2 3028 125 453 
Equation for (6) 125 (Table УІ). ............ 239 
Do. (с) 453 (ТаЫе УП) ....... ы ае 42 


3309 — f. 





(4) (164)—1 (№. B. ій, Ап, 147) = 163. 
Ч The result, 3309, fixes the day as sukla roth (Table VIIL, cols. 2, 3), the same as given, 


- Anstoer.—(By Table IX.) 163 —]une 12, 2 = Monday. The year is A.D. 1780 (Table IL, 
ран в). The ttbi will end at (3333-3309 = 24, ог by Table X.) 1h. 42 m. after sunrise, since 
_ 3309 represents the state of that tithi at sunrise, and it then had 24 lunation-parts to run. Note | 
‘that this (/ (3309) is less by 24 than 3333, the ending point of the roth tithi; that 24 is less © 
‘than 40; and that the equation for (^) is increasing. This shows that an expunction of a tithi 
will shortly occur (Art. 142.) 


EXAMPLE i Required the weck-day and equivalent A.D. of Jyeshtha ukla ekádasi (11th) 
of the same Saka ycar as in example 2, £e, 5. 1703 current. 








| Г i м ےر وس‎ А-а сть N | 
Ч 4 9 Е 3 % E =. — F Ар = n 
A = THE INDIAN CALENDAR. É | | 
“ы. 4 B as 2 А А 
Ч: + - B - 


В 
© a 


два ка 
See (Table L) exampe 2. . . нн вен нежна rox бл б: Sg: г 657 267 


Intervened days (to end of Vaisakha 59, -- 11 given days—t) = 69. 


By Table IV. >. 6 3366 504 189 


165 3 3367 161 456 


Equation for (b (161) (Table VL) ............ 258 
Do. 2 (4:95) (Table VIL) a i û a 4 e zx s F 43 
3668 — 1. 


This figure (/— 3668) by Table VIIL, cols. 2, 3, indicates éukla rath. | 

4—1 (М.В. iii, Art. 147) = t64 and Table IX. gives this as June r3th.. The (25) is 3 — Tuesday. 
The year (Table Il. Part iii.) в 1780 A.D. B 

The figure of (f, 3668, shows that the 12th tithi and. not the required tithi (11th) was. 
current at sunrise on Tuesday; but we found in example 2 that the roth tithi was current at 
sunrise on Monday, June 12th, and we therefore learn that the 11th tithi was expunged. № 
commenced ! h. 42 min. after sunrise on. Monday and ended 4 minutes before sunrise on Tues- 
day, 13th june." The corresponding day answering to dukla (oth is therefore Monday, June 
rath, and that answering to Sukla 12 is Tuesday the 13th June. 


EXAMPLE IV, Required the weekday and equivalent A.D. of the pürpimánta Ashádha 
krishna dvitlyà (2) of the Northern Vikrama year 1837 expired, 1838 current. The northern 
Vikrama is a Chaitrádi year, and so the year is the same as inthe previous example, viz., A.D. 
1786-1 (Table IL, Parti) The corresponding amánta month is Jyeshtha (Table IL, Part i). 
Work therefore for Jyeshtha krishna 2nd in A.D. 1780—1 (Table L). 


| | d * а ok с 

See example 1 (Table L) 4:74 04 o» сь а г сеў # > же! 6 4 Е 657 267 

Go (coli. dur. to end Уай.) + 15 (for krishna fortnight) + 1 (given | 
date minus 1)— 76 tithis — 75 days (as before); Table IV. gives . 75 5 $397 722 205 


С Қысы 171 2 5398 3 2 
Equation for (ó) (379) 24 = 


5685 = 
(4)—i (N.B. Hi. Art. 147) — 170 — (Table IX.) 19th June. (2) — Monday. The yearis 1780 A.D. 
not the and was current at sunrise on Monday the roth June. It commenced (5685—3667 — 18 =) 
th. 17 m. before sunrise on Monday. (2) being greater, but within 40, than the ending point of ki. and, 
and the equation for (/) decreasing, it appears that a repetition of a tithi will shortly follow (but 
not precede), And thus we know that Sunday the 18th June is the шаварлаг * 
EXAMPLE V. Required the weekday and equivalent A.D. of the "Lad S И 
of the Saka year 1703 current, the same as in the last 4 example АЗ 
|o This is abewn by (/) — 3008 a sunrise, the eid being indjeatal by 8867. Difference 1 humi р 4: 4 ий 





p^ 
| 


дай 
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A d. w a & с. 
(See example 1) . . . - 96 4 г 657 267 
‚ б (coll. dur. to end Vais.) +15 4:3 — 77 üdis — 76 days. (Table IV) 76 6 5736 758 208 


172 3 5737 415 475 


Equation for (6) (415) --....---.--....-. 211 
DCUM) LEE wmm ее 51 
5999 


This indicates krishga 3rd, the same tithi as given. (d)—1 —171— 20th June, 1780 A.D. 


From these last two examples we learn that krishna 3rd stands at sunrise on Tuesday zoth 
as well as Monday 19th. It is therefore a repeated or vriddA: tithi, and both days 19th and 20th 
correspond to it. It ends on Tuesday (6000—5999 — 1 —) 4 minutes after sunrise. 


A EXAMPLE Vi. Required the week-day and A.D. equivalent of Karttika $ukla sth of the 
Northern Vikrama year 1833 expired (1834 current). (See example 2, page 70.) 


The given year is Chaitrádi. It matters not whether the month is amánta or pürnimánta 
because the given tithi is in the áukla fortnight. The initial day of the given year falls on 
(Table I, col. 19) 2oth March (80), (col. 20) 4 Wednesday; and looking in Table 1. along the line 
of the given ycar, we fnd in col. 8 that the month Bhádrapada was intercalated or added /ad/ika) 
in it So the number of months which intervened between the beginning of the year and the 


given tithi was 8, one more than in ordinary year. 
| d. w a E г. 


(Table L, cols. 19, 20, 23, 24, 25) . . | HW деб 4 9841 54 323 

(Coll. dur.) 249 + 4 — 244 — 240 days (Table IV.) а. а фаги Яо 1272 по 657 

Коя 320 6 |1113 764 880 
ZEuadonfor() Q6) ...-.---------ҘҢ- ü 
Do. (214588) 23 (2-0. еен ос Ол 102 


This indicates, not kri. 5 as given, but kri. 4 (Table ҮШІ.) 
Adding t to (d) and (uw) (see Rule above, Art. 139) ў «s “ЗАЛ 
a—i (A.B. di, Art. 147) 320 — (Table IX.) Nov. 16th, A.D. 1776. т 


| (0 being not within 40 of the ending point of the tithi there is no probability of a repeti- 
tion or expunction shortly preceding or following, and therefore Saturday the 16th November, 
1776 A.D., is the equivalent of the given tithi, 


EXAMPLE УП. Required the weekday and A.D. аа оГ адма Маа ада тй 
of Kali 4923 expired, 4924 current. (See example 4, page 71.) 
The given year is Chaitrádi. Looking in Table L along the line of the given year, we 


- see that its initial day falls on 24th March (83), 1822 A.D., t Sunday, and that (col. 8) the month 


(7) Advina was intercalated and (10) Pausha expunged. So that, in counting, the number of in- 
tervened months is the same, viz., 10, as in an ordinary year, Magha coming after Pausha, 





Е ама ке 
(rable сок 10, 20,:33,:34, 33) . .- Л. .-2- 2553.” 83 1 212 899 229 
, (Coll. dur.) 300 + 15 (ва paksha) 4- (1—1—)0 — 315 tithis — 310 I 
Шук БРХТЫБ ҰЛТ, ок XA L. е д 310 2 4976 250 849 
393 3 5188 149. 78 _ 
Equation for (6) (149) (Table VL) . . . . . . . — 272% 252 
Do. (г), 989 (Isble; VII). «uou vc E mE CE T 92 
5472 =. 


The figure 5472 indicates (Table VIIL) kri. znd, Że., not the same asgiven (150, but the 
tihi following. We therefore subtract 1 from (4) and (ш) (Art. 139) making them 392 and 2. 

Since (/) is not within 40 of the ending point of the tithi, there is no probability of a 
&shaya or vriddAi shortly following or preceding. (ш) 2— Monday. 392— (Table IX.) 27th 
January. And therefore 27th January, A.D. 1823, Monday, is the equivalent of the given tithi. 

EXAMPLE УШ. Required the week-day and the A.D. equivalent of виа 13th of the Tuju 
month Puntelu, Kali year 4853 expired, 4854 current, “ Afgiras samvatsara” in the luni-solar 
or southern 60-year cycle. (See example 5, page 72.) | 

The initial day (Table 1.) is Old Style 5th March (65), A.D. 1752, a leap-year, (s) Thursday; 
and Ashádha was intercalated. The Tulu month Puntelu corresponds to the Sanskrit Pausha 
(Table IL, Part ii), ordinarily the 10th, but now the 11th, month on account of the intercalated 


а б. а “и 4 


(дзю Г. ссі: 19; 10; 24; 24:29)... .... soo vi s 65 5 39 777 113 
(Coll. dur.) 300 + 12 (given tithi minus I) — 312 tithis — 307 days 
ENDI so sla KEE IAG SSK OTS 307 6 3960 142 840 
E 372 4 | | 
кеденде Ж 0) OI). «uu occ аки. Яся > SS 
Do. V uie ост И 40 


1 по= 
The result, 4110, indicates Sukla 13th, Lc, the same tithi as that given, ын 


(d)—1 (N.B. tii, Art. 147) = 371 = (by Table IX.) January 6th, A.D. 1753. 

We must add 11 days to this to make it a New Style date, because it fallsafter Septem- 
ber and, 1752, and before 4th April 1753, the weekday remaining unaltered (see N.B. ë, 
Art. 147), and. 17th January, 1753 A.D., is therefore the equivalent of the given date, 


(в) Conversion of Hindu sólar dates into dates A.D. 


149. To calculate the week-day and the ¢ 
Meshádi Kali, Saka, or Vikrama year, and the 
are not already given as such, and find the corresponding year A.D. by the aid of columns t to s, 
Table L, and Table IL, Parts i, and iii. Looking in Table I along the line of the Meshádi year so 


quivatent date A.D. Turn the given year into a 
name of the given month into a sign-name, if they 


obtained, write down in a horizontal line the following three quantities 








SS a ee 


commencement of that (Meshádi) year, viz., (d) the date-indicator given in brackets after the day 
and month A.D. in col. 13, (w) the week-day number (co/. 74), and the time—cither in ghatikas and 
palas, or in hours and minutes as desired—of the Mesha safkranti according to the Arya-Siddhanta 
(cols. 15, or 17) For a Bengali date falling between A.D. 1100 and 1900, take the time 
by the Sárya-Siddhánta Кот сов. 15а ог 17а. When the result is wanted for a place 
not on the meridian of Ujjain, apply to the Mesha sankranti time the correction given in 
Table XL Under these items write from Table IIL, cols. 6, 7, 8, or 9 as the case may be, the 
collective duration of time from the beginning of the year up to the end of the month preceding 
the given one—days under (d), week-day under (wv), and hours and minutes or ghatikas and palas 
under 4.m., or gh.p. respectively. Add together the three quantities. If the sum of hours 
exceeds 24, or if the sum of ghatikás exceeds бо, write down the remainder only, and add one 
each to (tw) and (4). If the sum of (zw) exceeds 7, cast out sevens from it. The result is the 
time of the astronomical beginning of the current (given) month. Determine its civil beginning 
by the rules given in Art. 28 above. 

When the month begins civilly on the same day as, on the day following, or on the third day after, 
the saükránti day, subtract ! from, or add O, or r, to both (4) and (w), and then to each of them 
add the number of the given day, casting out sevens from it in the case of (w). (w) is then the 
required week-day,-and (d) will show, by Table IX., the A.D. equivalent of the given day. 

N.B. i When it is not certain whether the given year is Meshádi or of another kind, 
or what rule for the civil beginning of the month applies, all possible ways must be tried. 

N.B. ii. See N.B. ii, iii, jv., Art. 147, under the rules for the conversion of luni-solar dates. 

EXAMPLE IX. Required the weekday and the date A.D. corresponding to (Tamil) 18th 
Purattasi of Rudhirodgarin, Kali year 4904 expired, (4905 current). (See example 7, p. 73.) 

The given year, taken as a solar year, is Meshadi. The month Purattadi, or Purattasi, 
| to Kanyá (Table Il., Part ñ.), and the year is a Tamil (Southern) one, to which 
the Arya Siddhanta is applicable (see Art. 27). Looking in Table I. along the line of the given 
year, we find that it commenced on 11th April (col. 13), A.D. 1803, and we write as follows :— 

4. 1. А. т. 
Frame Lee IK IO D) 5 а а. са аа S: 9 8 юс 
(Table HI., col. 7) collective duration up to the end of Simha . . . . 156 2 10 28 


2 20 
This shows that the Kanyá saükránti took place on a (4) Wednesday, at ENT 2 
20 h. 35 m. after sunrise, or 2.35 a.m. on the European Thursday. (Always 
remember that the Hindu week-day begins at sunrise.) The month Kanya, 
therefore, begins civilly on Thursday. ! (Kw/e 2/4), Art. 28.) We add, therefore o 
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Add 18, the serial number of the given day, to (d) and, casting out sevens 

from the same figure, 18, add 4 to (w) - - « + + + + + > 8 4 
275 1 


Then (z) = 1, £e, Sunday, and 275 — (Table IX.) 2nd October. 
Answer—Sunday, 2nd October, 1803 A.D. 
EXAMPLE X. Required the week-day and A.D. date corresponding to the 20th day of 
the Bengali (solar) month Philguna of Saka 1776 expired, 1777 current, at Calcutta. 
X Je would have oo begun if the ssákrüuti occurred at 7 pm. on the Wednesday, or at any time after sunset (6 pan) 





BE u: 


EC | "E vut Mali а A (ste Art. 
The Bengáli month Philguna corresponds (o Kumbba (Tabie Hh PCR). — — 
С тепсеб оп ith April, 1854, A.D. (Table I). 


d. ш А. т. 
(Table L, cols. 13, 14, 174) . . «ж-е а ЗӘР Ж СЪР ІЗ 
Difference of longitude for Calcutta (Table хі) — +50 
Collective duration up to the end of Makara (Table IIL, col. g.) 395 а 2 2 
доб о 20 5 
This result represents the moment of the astronomical beginning of 
Kumbha, which is after midnight on Saturday, for 20 h. 5 m. after sun-- 
rise is 2.5 a.m. on the European Sunday morning. The month, therefore, 
begins civilly on Monday (Art. 28, wit: 
Add, therefore, 1 to (dg) and (z) . . 1 1 
Add zo (given Қара се casting out t sevens from 20, 
add 6 to(w) . . 1 . . zo 6 


— — 


o = Saturday, 427 —3rd March (Table IX) . . . 427 0 
Answer —Saturday, jrd March, A.D. 1855. | 


EXAMPLE XL Required the week-day and A.D. date corresponding to the Tinnevelly Andu 
1024, 20th day of Avani. (See example 8, p. 73.) 


The year is South Indian. И is not Meshádi, but Зийн Its corresponding Saka year 
із 177! current; and the sign-name of the month corresponding to Avani is Siha (Table L, 
and Table IL, Parts ii, and iii) The Saka year 1771 commenced on iith April (102), A.D. 


1848 (a leap-year), on (3) Tuesday. Work by the Arya-Siddhdnta (Art. 21). a š 
d. ш. А. т. 


- 102 3 1 30 
* 125 6 9 38 


(Table L, cols. 15, 14, 17) . 
Collective duration up to the end of Karka 





227 211 8 
The month begins civilly on the same day by one of the South - 
дое 28, Rule 2, hs therefore subtract í from both 
(9) апа (ә). . . жээ и v s 


аа e serial number of the given day, to (d) and (ess ^. а 
x sevens) to (w) : — "ЕНІ? BRE 


6 
о 


Р” 
Deduct 1 for 29th February (N.B. ii, Art. 149 and N.B. iii., Art. 147) vi 





THE HINDU CALENDAR. 8o 
ша o = Saturday. 245 = (Table IX.) Sept. and. 





Answer.—Saturday, September 2nd, 1848 A.D. 3 
EXAMPLE ХП. Required the week-day and A.D. date corresponding to the South Ў 


Malayálam Andu 1024, 19th Chihgam. (The calculations in Example xi. shew that the South- 4 
Malayalam month Chingam began civilly one day later (Art. 28, Rule 24). Therefore the Tamil қ 
2oth Avani was the 19th South-Malayálam.) 

Referring to Table IL, Part ii, we see that the date is the same as in the last example. 


EXAMPLE XHL Required the week-day and A.D. date corresponding to the North Mala- 


yailam Andu 1023, 20th Chiigam. 
Referring to Table IL, Part ii, we see that the date is the same as in the last two examples. al 





(с) Conversion into dates A.D. of tithis which are coupled with solar months. 


150. Many inscriptions have been discovered containing dates, in expressing which a 
tithi has been coupled, not with a lunar, but with a solar month. We therefore find it necessary 4 
to give rules for the conversion of such dates. 

Parts of two lunar months corresponding to each solar month are noted in Table Il., Part ii., 4 
col 14. Determine by Art. 119, or in doubtful cases by direct calculation made under Arts. 149 E 
and 151, to which of these two months the given tithi of the given fortnight belongs, and then 
proceed according to the rules given in Art. 139. | 

lt sometimes happens that the same solar month contains the given tithi of both the lunar E 
months noted in Table IL, Part ii col r4, one occurring at the beginning of itand the other at 
the end. Thus, suppose arm ditus yon the ойы month Mesha commenced on the luni- A 
solar tithi Chaitra $ukla ashtami (8th) and ended on Vaisàkha śukla dašami (roth). In this case Май 
the tithi éukla navaml (gth) of both the lunar months Chaitra and Vaisakha fell in the same е, 
solar month Mesha. In such a case the exact corresponding lunar month cannot be determined ма 
unless the vára (week-day), nakshatra, or yoga is given, as wellas the tithi. If it is given, examine M 
the date for both months, and after ascertaining when the given details agree with the given чы 
tithi, determine the date accordingly. 5 

EXAMPLE XIV. Required the A.D. year, month, and day corresponding to a date given as ° 
follows ;—" Saka 1187, on the day of the nakshatra Rohinl, which fell on Saturday the H 
thirteenth tithi of the second fortnight in the month of Mithuna,"! 

It is not stated whether the Saka year is expired or current. We will therefore try it а 
first as expired. The current year therefore is 1188. Turning to Table L we find that its initial 
day, Chaitra $ukla ist, falls on 20th March (79), Friday (6), A.D. 1265. From Table II., Part ii., 
col 14, we find that parts of the lunar months Jyeshtha and Áshádha correspond to the solar “4 
month Mithuna. The Mesha sankranti in that year falls on (Table L, col. 13) 25th March, Wednesday, Т 
that is on or about Chaitra sukla shashthi (6th), and therefore the Mithuna sankranti falls on ` 
(about) Jyeshtha sukla daśamÎ (roth) and the Karka sañkrànti on (about) Ashádha $ukla dvádasi — 
(12th) (see Art, rro) Thus we see that the thirteenth tithi of the second fortnight falling in £ 
the solar month of Mithuna of the given date must belong to amánta Jyéshtha. 


1 This dale із from am aetual iuseription in Seuthern Па. (See Ind. 4mL, XIITL, p. 219). 
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Š 1 4. т. а ë. с. 

S. 1188, Chaitra á. 1st (Table L, cols. 19, 20, 23, 24,25) . . . 79 6 287 879 265 
Approximate number of days from Ch. 5. ist to Jyesh. kri. 13th (87 | | 

tithis reduced by 6oth part — 36) with its (zw) (a) (^) (c) (Table IV.) 86 2 9122 121 235 


165 1 0409 0 $00 


Equation for (6) (0) (Table VI). . 2. . mo sno morie e V 140 
Do. (c) G00) ХАБ. / мии бо 
9609 — t. 


The resulting number 9609 fixes the tithi as krishpa 14th (Table VIIL, 
со. 2, 3), i.c, the tithi immediately following the giventithi. There 
is no probability of a &skaya or vriddhi shortly before or after this 
(Art z42). Deduct, therefore, 1 from (4) and (z) . . . . . 1.3 
164 0 
164 — (Table IX.) 13th June; o= Saturday. 
Axswer.—13th June, 1265 A.D., Saturday, (as required). 


(D) Conversion of dates AD.* into Hindu luni-solar dates. 

151. Given a year, month, and date A.D., write down in a horizontal line (to) the week- 
day number, and (a), (/), (c) (Table L, cols. 20, 23, 24, 25) of the initial day (Chaitra &. 1) of the 
Hindu Chaitrádi (Saka) year corresponding to the given year; remembering that if the given 
date A.D. is earlier than such initial day, the (ze) (a) (4) (c) of the previous Hindu year? must be 
taken. Subtract the date-indicator of the initial date (in brackets, Table L., col. 19) from the date 
number of the given date (Table IX.), remembering that, W the initial day ofthe previous Hindu 
year has been taken, the number to be taken from Table IX. is that on the right-hand side, and 
not that on the left (ser also N.B, ii. below), The remainder is the number of days which have 
intervened between the beginning of the Hindu year and the required date. Write down, under 
their respective heads, the (w) (a) (4) (c) of the number of intervening days from Table IV., 
and add them together as before (see rules for conversion of luni-solar dates into dates A-D) Add 
to (a) the equation for (4) and (c) (Tables VL, VII.) and the sum (f) will indicate the tithi (Table VIII.) 
at sunrise of the given day; (zw) is its week-day. To the number of intervening days add its 
sixtieth * part. See the number of tithis next lower than this total š (Table IIL, col. 3) and the 
lunar month along the same line (col. 2). Then this month is the month preceding the required 
month, and the following month is the required month. 

When there is an added month in the year, as shown along the line in col. 8 or 8a of 
Table L, if it comes prior to the resulting month, the month next preceding the resulting month 
MM Mni ealeulution under Art. 156 ihat the given nakahitra falla on the sume date, and therefore we know 

2 This problem ix easier than ity converse, the number of intervening days bere being certain, 
+ Mihe Rale Ia) in Art. 104 (Table TL, Part iii) be applied, this latter purt of the rule necessarily follows. 
* A Sith part, or more properly GBed, should be widel, bui by adding w OOth, which is more convenient, there will he no 


A This total is the approximate number of lithis which have intervened. When it in the same | al imber « 
ie approxi | ns, ur near to, the number of 
“Wthis forming the collective durstion up to the end uf a month (as given in өй. 3, Toble IL), there will be soo doubt about Ühe re- 
elel month, but this diicalty willbe ely solve by comparing together the ана іа ШЇ nnd йм number of ИШ which have intervened 
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to that added month itself; and if the resulting month comes earlier than the added month, 
the result is not affected. 

When there is a suppressed month in the year, if it is the same as, or prior to, the resulting 
month, the month next following the resulting month is the required month. lf it is subsequent 
to the resulting month the result is not affected. If the resulting month falls after both an 
added and suppressed month the result is unaffected. 

From the date in a Chaitradi year thus found, any other Hindu year кило to 
it can be found, if required, by reference to Table IL, Parts ii., and iii. 

The tithi thus found is the tithi corresponding to the given date A.D.; but sometimes a 
tithi which is current at any moment of an A.D. date may be said to be its corresponding tithi. 

‚М.В. т. See N.B. й., Аг. 147; but for “+ 11" read "—11^. 

М.В. м. If the given A.D. date falls in a leap-year after 29th February, or if its date-number 
is more than 365 (taken from the right-hand side of Table IX.) and the year next preceding it 
was a leap-year, add 1 to the date-number before subtracting the date-indicator from it. 

EXAMPLE xv. Required the tithi and month in the Saka year corresponding to 
7th June, 1780 A.D. 

The Saka year corresponding to the given date is 1703 current. Its initial day falls on 


(4) Wednesday, sth April, the date-indicator being 96. w Ja Ж Е 
(Table L, cols. 20, 23, 24, 25). - Me xr a т 657 267 
yth June — . . . . 158 (Table IX) 

Add . . . . . . +1 for leap-year (4.2. 1.) 
159 * 
Deduct . . . . . 96 the (d) of the initial date 
— (Table L, col. 19). 
* Days that have intervened 63. By Table ТУ. 6 . + . 0 1334 286 172 
! 4 1335 943 439 
Equation for (^) (943) (Table V.) > > < s s s o = 9o 
Do.  (£(439) (Table VIL). . + . a но 38 
4 1463 =Ё 


Sukla sth (Table VIIL) is the required tithi, and (4) Wednesday is the week-day. Now 
63 +5—64%. The next lowest number in col 3, Table HMI, is 60, which shows Vaisákha to 


be the preceding month. Jyeshtha is therefore the required month. 

Answer—Saka 1703 current, Jyeshtha sukla 5th, Wednesday. 

If the exact beginning or ending time of the tithi is required, proceed as in example 1 
above (Art. 145.) 

We have seen in example 1 above (Art. 148) that this Jyeshtha 5th ended, and sukla 6th 
commenced, at 13h. 11m. after sunrise on the given date; and after that hour śukla 6th cor- 
responded with the given date. Sukla 6th therefore may be sometimes said to correspond 
to the given date as well as Sukla 5th. „7 

EXAMPLE xvi.—Required the tithi and month in the southern Vikrama year correspond- 


ing to 12th September, 1776 A.D. 





Jl "m а а ць «Б айн ай rum А‏ قر < وت 


"A 


The Saka year corresponding to the given date is 1699 current. Its initial date 
falls on 20th March (80, 4 Wednesday, A.D. 1776. Bhádrapada was intercalated in that 


year. 
. 
ша # е 


(Table I есік; 20, 24, 2425)... 22.2. 2.0: 2 5 РЕС 54 223 
12 September — . . . 255 (Table IX. . 
Add + 2754 t for leap-year (N.B. ii.) 





256 
Deduct. . . . . . 80 the (d) of the initial day: 


Days that have intervened 176=(Table IV). . . . . . . . . I 9899 387 482 


| | | 5 9440 441 705 
Equation for (P) (a41) (Table VL) . . . . . . . . . . . -. 191 
Do. (0) (795) (Тав: VE). .... кола Z X^ 118 


سے 


5 9749=t 


This indicates (Table VIIL) krishna 30th (amávásyà, or new moon day), Thursday. 

The intervening tithis are 176-- 7 — 179. The number next below this in col. 3, Table III., 
is 150, and shows that Sravana preceded the required month. But Bhadrapada was intercalated 
this year and it immediately followed Srivana. Therefore the resulting tithi belongs to the 
intercalated or adhika Bhadrapada. - 
_ __Answer.—Adhika Bhadrapada kri: 3oth of Saka 1699 current, that is adhika Bhádra 
kri. 30th of the Southern Vikrama Karttikadi year 1833 current, 1832 expired. (Table IL, Part ii.). 
EXAMPLE XVIL Required the Telugu and Tulu equivalents of December Ist, 1822 A.D. 

The corresponding Telugu or Tulu Chaitradi Saka year is 1745 current, Aévina was 


intercalary and Pausha was expunged (col 8, Table L) Its initial date falls on 24 March (83) 
A.D. 1822, (1) Sunday. | 





Table I., cols, ) EU 

I, 20, 23, 24, 25 Е . I 212 800 22 
Ist December — . . . 335 (Table IX.) Жор 
Бейа. ..... 83 (Тһе 4 of the initial day) 


Days that have intervened 252 — (Table ІУ). - = + O 5335 145 боо 


Equation for (4) (44) (Table IV.) —— TIE 
Do. (c) (919) (Do. VIL) Е 90 


The results give us krishna 3, Sunday (1), (Table VIL) . , 1 3817=4 
252 += 256. The number next below 256 in col s, Table IIL, is 240, And dhewi thit 
.Kártüke preceded the required month, and the required month would. therefor arr an 
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` firsha. But Áévina, which is prior to Márgasirsha, was intercalated. Kûrttika therefore is the 


i 
ұм 






mired month. Pausha was expunged, but being later than Karttika the result is not affected. 
Answer—Sunday, Karttika (Telugu), or Járde (Tulu) (Table IL, Part ii), kr. 3rd of the 
year Chitrabhánu, Saka 1745 (1744 expired), Kali year 4923 expired. 

EXAMPLE XVII. Required the tithi and pürmimánta month in the Saka year corresponding 
to 18th January, 1541 A.D. 

The given date is prior to Chaitra śukla 1 in the given year. We take therefore the 
initial day in the previous year, A.D. 1540, which falls on Tuesday the gth March (69). 
The corresponding a year is 1463 current. ш. а. È с. 

(Table Г. соіз. 20, 23, 24, 255) . - - - + + a + з 108 756 229 

18th January = . . 383 (Table IX.) 

Add for leap-year. . L (W.B. ii, latter part.) 


384 
Deduct . . . . . 69 (The d. of the initial day.) 


No. of intervening days. . 315—(by TableIV.). . . . . о 6669 432 862 
3 6777 188 о 





Equation for (^) (188) (Table Му). . . - - 5 . s os 269 
Do. ò (9) (Ро ҰЙ) - - + + + + + ° 28 
3. 70748. 


The result gives us krishna 7th, Tuesday (3) (T able VIIT.). 

315 + = = 320 tithis. The next lower number to 320 in col. 3, Table IIL, is 
300, which shews Pausha as preceding the required month, and the required month would 
therefore be Magha. Asvina, however, which is. prior to Magha, was intercalary in this year; 
Pausha, therefore, would be the required month; but it was expunged; Magha, therefore, becomes 
again the required month. Adhika Aévina and kshaya Pausha being both prior to Magha, they 
do not affect the result. By Table Il. amánta Mágha krishna is pürnimánta Phálguna krishga. 
Therefore pürnimánta Phálguna krishga 7th, Tuesday, Saka 1453 current, is the required date. 


(E) Conversion of A.D. dates ініс Hindu Solar dates. 


152. Given a year, month, and date A.D., write down from Table L. in a horizontal line the 
(а) (го) апа (й) (м) (the time) of the Mesha safkranti, by the Arya or Sttrya-Siddhanta ' as the case 
may require, of the Hindu Meshádi year, remembering that if the given day A.D. is earlier than the 
„. Mesha safkranti day in that year the previous* Hindu year must be taken. Subtract the date-indicator 
of the Mesha saükránti day from the date-number of the given date (Table IX.), remembering 
‘that if the Mesha saükránti time of the previous Hindu year is taken the number to be taken 
from Table IX. is that on the right-hand side, and not that on the left (see also Art. 151, N.B. ii.) ; the 
remainder is the number of days which intervened between the Mesha sankránti and the given 
day. Find from Table IIl., cols. 6, 7, 8 or 9, as the case may be, the number next below that 
number of intervening days. Write its three quantities (Z), (zw), and the time of the saükránti 
(4. m.), under their respective heads, and add together the three quantities separately (Ser Art. 149 
1 ee Art. 2l, and notes | and 3, and Arís 95 and 96. 
! See note 4, p. 90. 
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above). The sum is the time of the astronomical beginning of the required month, and the 
month next following that given in col. 5, on the line of the next lowest number, is the month 


Ascertain the day of the civil beginning of the current required month by the rules in 
Art, 28, When it falls on the same day as the saükránti day, or the following, or the third day, 
respectively, subtract 1 from, or add o or 1 to, both (4) and (ze). Subtract (4) from the date-number 
of the given date. The remainder is the required Hindu day. Add that remainder, casting out 
sevens from it, to (w). The sum is the week-day required. 

From the Meshadi year and the sign-name of the month thus found, any other corresponding 
Hindu year can be found by reference to Table HI, Parts ñ. and it. 

Observe the cautions contained in VB. i. and # to Art. I51. 

EXAMPLE XIX. Required the Tamil, Tinnevelly, and South and North Malayálam equiva- 
lents of 3oth May, 1803 A.D. (See example 14, p. 76.) 

The corresponding Meshádi Saka year current is 1726. Its Mesha saükránti falls on 
April тїї (тот), 2 Monday. The Arya Siddhénta applies. (See Art. 21.) 

d. m. h т. 

(Table І. сь 13:04; 17) : (7.7. . ом 7 

May 3oth— . 150 (Table IX.) 

Deduct . . . ror, the (4) of the initial day. 


Intervening days 40 
The number next below 49, (Table IIL, col. 7) for the end of 
Mesha and beginning of Vrishabha, is 30, and же have 2 += +e ЭЖ па та 


[Total of hours — 32. 1 day of 24 hours carried over to (¢) and (w).| 
Astronomical beginning of Vrishabha . sy: 


— т IBS ET 
By all South Indian reckonings, except that in the South Mala- 
уат country, the month begins civilly on the same day as the 
saükránti. Subtract, therefore, 1 from (4) and (m) . v xat оч 
| ІЗІ 4 
Subtract 131 (4) from the number of the given date 150 
Remainder, 19, is the required date in the month of Vrishabha. — 19 
Add 19, casting out sevens, to (ге) а: с RAH 5 


Answer.—Monday, 19th day of the month Vrishabha, Tamil Vaigasi, of Saka 1726 
current (1725 expired); Kali 4904 expired (Table L, or Table IL, Part iii); Tue Аз 
978, Үзірібі 19th; North Malayálam Ándu 978, Edavam roth. : ^ 


The Vrishabha sañkránti took place 8 h. 19 m, after sunrise, viz, not within the first 3 ths 
e d Therefore by the South Malayalam system the month Vrishabha began civily, rot 
on (s) Thursday, but on the following day (6) Friday. "Therefore we have to add or subtract 
_ ‘nothing from 132 and 5. Subtracting 132 from rsp, the remainder, 18th, is the required day. 
Adding (18 + 7) to 5 (z) we get (2) Monday as the required week-day, Therefore Monda y 18th 


of Edavam, Kollam Andu 978, is the required South Malayal — 





” 9 had 
= 


EXAMPLE XX. Required the week-day and Bengali date at Calcutta corresponding to 
March 3rd, 1855 A.D. The Sürya-Siddhánta is the authority in Bengal The given day is 
earlier than the Mesha saükránti in the year given. We must take therefore as our starting- 
point the Mesha sankrinti of the previous year, which falls on rith April (ror), Tuesday, (3) 
Saka 1777 current, A.D. 1854. 


= 
à " d 
I 


d. m. АЁ м. 
(Table L, cols. 13, 14, 17a) - - Sc ROUGH ТО FS 
Difference of longitude for Calcutta (Table XL) . Ж. 20 4- 50 
March 3rd, 1855 — — . . 427 (Table IX.) 
Deduct (d) of the initial day топ 


Intervening days. . . 326 
The number next below 326 (Fable n ПІ. col. Ж for the end of 
-Makara and beginning of Kumbha is . . QD S 9s. 2 Па 





The astronomical beginning ofKumbha,after midnight onSaturday — 406 о 20 5 
The civil beginning falls on cone aY NT EM E We 


add therefore 1 to (7) and (w) . . . : ги 
The last civil day of Makara — Ч TU 
Subtract (d) 407 from the date — ol: ard March coa 497 
PEN qued dés n ao Кан — — i 
Add 20 to (w) casting out sevens . . . Ше г 6 
The required weck-day is Saturday з у : o 


The Bengali month corresponding to Kumbha is Phálguna — IL, Part ii). 
Answer.—The 20th day of Phálguna, Saturday, Saka, 1776 expired. (See — x above.) 


EXAMPLE XXL Required the South Indian solar dates equivalent to 2nd September, 1848 A.D. 
The corresponding Meshádi Saka year (current) is 1771. It commenced on 11th April 
_ (102), Tuesday (3). 
d. ш. А. т. 


ЕЕЕ САК Те да а. + Cs sisa к... а o3 0 
znd September — . . . . 245 (Table IX.) 
4 Add г for leap-year . . - 1 (М.В.й, Аг. 151.) 
Date-mumber of the given day 246 
Deduct (4) of the initial day . 102 
The number next below 144, (col 7, Table IIL), for the end of 
rka and beginning of Sühha is 125, and we write . . . . . 125 6 g 38 





"The astronomical beginning of Sithha is VE ote SSP eT Ee TNS 
“This is the civil beginning by one of the Southern systems 







> = 
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(Brought over) . . . 277 2 11 8 


Subtract 1 from () and (w) . . 


Last civil day of Karka — sU ua" M EM 
Subtract 226 from the date number 246 (Table IX.) of the 
Required date in the month Sinha. . , , . . . . 
Add this to (tw) casting out sevens . . . . . . . . & 6 
The required week-day is Saturday. . , . . . s à 
The equivalents are therefore:—(see Table IL, Part ii. i 
Saturday 19th Chiügam, South Malayálam Ágdu 1024 (See example XIL, p. 89.) 


Do. 20th Do. North Do, 1023 
Do. 20th Avani Tinnevelly Andu 1024 
Do. 20th Do. Tamil Saka year 1771 (current). 


(F.) Determination of. Karanas. 


153. We now proceed to give rules for finding the karanas on a given day,—the 
exact moments of their beginning and ending, and the karapa current at sunrise on any given 
day, or at any moment of any given day. 

The karanas? of a given tithi may be found by the following rule. Multiply the number 
of expired tithis by two. Divide this by 7; and the remainder is the karapa for the current half 
of the tithi. Zxamp/e,—Find the karapa for the second half of krishpa Sth. The number of 
expired tithis from the beginning of the month is (15 4 7.1.—) 224. 221 Х2=45, Casting 
out sevens the 3rd, or Kaulava, is the required karana, 

154. To find the exact moments on which the karanas corresponding to a given tithi 
begin and end. Find the duration of the tithi from its beginning and ending moments, as calculated 
by the method given in Arts. 139, 144, and 145 above. The first half of the tithi is the period 
of duration of its first karana, and the second half that of the second. 

EXAMPLE XXIL Find the karanas, and the periods of their duration, current on Jyeshtha 
Sukla paüchami (sth) of the Saka year 1702 expired (1703 current). Von T VID e 4 
and 5 we observe that (1) Bava is the first, and (2) Bálava is the second, karága c sp 
to the sth Бі, In the first example above (Art, 148) we have found that the tithi commenced 
on Tuesday, 6th June, A.D. 1780, at 15 h. 34 m. after mean sunrise, and that it ended on Wednesday, 
7th June, at 13h. 11m. after mean sunrise. It lasted therefore for 21h. 37 m, (8 h.26m, on 
Tuesday and 13h. 11m. on Wednesday), Half of this duration js toh, 48 m. The Bava 
karasa lasted therefore from 15h. 34 m. after mean sunrise on Tuesday, June 6th, to2h. 22 m. 
after mean sunrise on Wednesday, June 7th, and the Bálava karana lasted thence to the end of the tithi, 

. 15$. The karapa nt sunrise or at any other time can of course easily be found by the 
above method. It can also be calculated j y by finding the (ó for the time given. 
Its beginning or ending time also can be found, with j ае рейса da iz usa 
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_ № m ІР сағы difference between 4333 and 4667 (Table VIII), and therefore the 
indices for the beginning and ending of the 5th karana on sukla 14th are 4333 and 4500, and 
‘of the 6th karana on the same tithi 4500 and 4667. 
EXAMPLE ХХІЦа). Find the karana at sunrise on Wednesday the 7th June, A.D. 1780, 
Jyeshtha sukla 5th, Saka 1702 expired (1703 current). 

In examples i. and xv. above we have found (/) at the given sunrise to be 1463. Turning 
with this to Table VIII. we sce that the karana was the ist or 2nd. The index of the first is 
1333 to 1500, and therefore the first karana, Bava, was current at the given sunrise. 


(C) Determination of Nakshatras, 

156. To find the nakshatra at sunrise, or at any other moment, of an Indian or European 
date. И the given date be other than a tithi or a European date, turn it into one or other 
of these. Find the (a) (ë) (0) ава (0 for the given moment by the method given in Arts. 139, 
148 or 151, (Examples f. or ro. above. Multiply (4) by teu; add 7207 to the product, and from this 
sum subtract the equation for (c) (Table VIL). Call the remainder (s). Add (s) to (/). Call the result (x). 
Taken as an index, (w) shows, by Table VIIL, col 6, 7, 8, the nakshatra current at the given 





system. 

157. И the nakshatra according to the Garga or Brahma Siddhánta system is required, 
use cols. 9 or IO respectively of Table УШ. 

158. The beginning or ending time of the nakshatra can be calculated in the same 
manner as that of a: tithi Since (c) is expressed in roooths, and rooooths of it are neglected, the 
time will not be absolutely correct. 

EXAMPLE xXIH, Find the nakshatra current at sunrise on Wednesday, Jyeshtha sukla 


th, Saka 1702 expired, (7th June, 1780 A.D.) 


Equation 
5 е for c. (Table VIL) 

е i 1463 . 439 38 
Multiply 9 by: IQ. d le š 4391 10— 4390 
А44 . вал к 7207 

1597 
Subtract equation for (e). . . . - . 2 А 38 
Add (s) to (0 - . UTS HE о Гог 2:4: 455906540) 

3022 = (x) 


This result (x) gives Ašleshá (Table VIIL, cola, 6, 7, 8) as the required current nakshatra 

The (m) so found 3022—296; (index to beginning point of Asleshà) — 59. Therefore 
Adleshà begins 3 h. 52 m. (Table X., col. 4) before sunrise on the. Wednesday. 

3333 (end of Asleshá)—3022(1) — 311, and therefore Asleshá ends (19 h. 40 m, + 43 т. =) 
20 h. 23 m. after sunrise on the Wednesday. 

For greater accuracy we may proceed as in Example 1 (Art. 148.) 


(н) Determination of Yogas, 


m The next problem is to find the yoga at sunrise or at at any other moment of an 
or European date. If the given date is other than a tithi or a European date, tur it 
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— dm x THE INDIAN CALEND: | | 
EE das or eotie ағыс Find (а) (6) 6 (9) ad (fr he given manent as abone 
(Art. 156). Add (s) to (w). Call the sum /y/. This, as index, sh shews by Table VIE, ool: 
13, the yoga current at the given moment. | 


EXAMPLE XXIV. Find the yoga at sunrise on Jyeshtha sukla sth, Saka 1702 expired Я 
7th June, 1780 A.D. 
As calculated in example xviii, (5) = 1559 (и) = 3022 
Add (m to(s). . . + . (н) = 3022 


Required yoga (y)=- - > 4581 — (13) Vyágháta (Table VIII). 
We find the beginning point of Vyágháta from this. + 
The (») so found 4581—4444 (beginning point of Vyágháta) — 137 — (6 h. 6 m. + 2 h. 
1$ m. —) 8 h. 21 m. before sunrise on Wednesday (Table X., col. 5). T 
The end of Vyágháta is found thus: Жж 
(End of Vyágháta) 4815—4581 (y)—234—(12h. 12 m. t 2h. 4m. —) 14h. 16m. after 
sunrise on Wednesday. 


(1) Verification of Indian dates. 


160. (See Art. 132.) The following is an example of the facility afforded by the Tables 
in this volume for verifying Indian dates. 

EXAMPLE XXV. Suppose an inscription to contain the following record of its date,— 
“Saka 666, Karttika krishna amavasya (30), Sunday, nakshatra Hasta.” The problem is to verify 
this date and find its equivalent A.D. There is nothing here to shew whether the given year 
is current or expired, whether the given month is amánta or pürnimánta, and whether, if the 
year be the current one, the intercalary month in it was taken as true or mean,' 

First let us suppose that the year is an expired one (667 current) and the month amánta. 
There was no intercalary month in that year. The given month would therefore be the eighth, 
and the number of intervening months from the beginning of the year is 7. 


а. и. а. 5e 


- — Saka 667 current. (Table L, cols. 19, 20, 23, 24,25). ` + + . 80 6 324 773 278 
` 210 (7 months)-- 15 (Sukla) + 14 (kr. amávàsyá is 15, and 1 must 
be substracted by rule) — 239 tithis — 235 days . . . . . . 235 4 9578 529 643 


315 3 9902 302 9?! 


сана) баў С МУ... ... 4... 271 
Е бы. о... do 
3 263=2. 


This gives us Tuesday, sukla rst (Table VIII.). Index, ¢= 263, proves that 263 parts of 
the tithi had expired at sunrise on Tuesday, and thence we learn that this Sukla 1st commenced | 
соп Monday, and that the preceding tithi kri. 30 would possibly commence on Sunday. If so, can 
и 30 with the Sunday? Let us sec. 


ц” i This will illustrate the danger of trusting to Tables XIV, amè XV. in important enses, 





THE HINDU C ILENDAR 
NEW с > E M w до оф 
ERU OE... nuc: 1-2 - 315 3 9902 302 921 
Subtract value fortwo days (Table IV.) . . . . . . . . 2 2 буу. 3 ж 
E : 313 1 9225 229 916 
| Equation for (4) (229) (Table VL) . 0 CDM. L. 279 
Do. IUIUS (Do VIS oy ay ech ela Se hes gr 


г 9595 =& 


This index gives us krishna 14th (Table VIII.) as current at sunrise on Sunday (1). Тһе 
tithi ended and kri. 30 commenced (9667—9595 — 72 —) 5 h. 6 m. after sunrise on Sunday. 
This kri. 30 therefore can be connected with a Sunday, and if the nakshatra comes right— Hasta 

_ —then this would be the given date. We calculate the nakshatra at sunrise on Sunday. 


г. с. 

Аз calculated above . . . . . . 9$95 gi6 
(с) multiphled буо . . . . . . 916 х то = 0160 
Add constant . . . SD ада 7207 
' 6367 
Subtract the equation for (¢) (Table VIL.) gl 


Add G) to Qy + ¿+ а ке 2260276 6276 — (5) 
5871 = (м) 


- .. . This index (») gives nakshatra No. 16 Visákhà (Table VIIL, col.6,7,8). Therefore No. 13 
— Hasta had already passed, and this proves that the date obtained above is incorrect. 
Now if Kárttika in the given record be pirpimanta, the amanta month corresponding (Table II., 
_ Part i) would be Asvina, the 7th month, and it is possible that Àśvina kri. 30, falling back as it 
n does 29 or 30 days from the date calculated, might fall on a Sunday. Let us see if it did so. 
` . ги а, А Na 
Chaitra śukla 1, Saka 667 current (as above) © + + + + 6. 89 60144 773 278 
180 (6 expired months)-- r5 (Sukla)-- 14 (see above) = 209 tithis 
lk ORDER ERO E EC 
ши. | 286 2 82 249 842 
x Equation Гог (6) (249) (Table VI) . . . . . 280 
M] E. () (842) (Do, VI) . . .. < —+ ша III 
i P за — 
Т ож пое ае Мо ашы зы | 473 — (7) 


ща 
EN i 


3 Note that this approximate ealealation, which is the animo as that ky method B, come out actually wrong by two days. - 
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"Тэг онгон SENDAR. ۴ 

T с б в 

Бас. = 72 “ЗГ . + + 8386 2 — 82 249 843 
Бран yala fof two: days (Table. IV.) Ioh ial. "wma Са b NM 5 


284 0 9405 176 837 


Equation for (^) (176) (Table VI) . . . . ЖАСА МЫ 265 


По. () (842 (Do. VIL) + + + + ujo te + w s 112 
о 9782 

This gives Saturday krishna (30), amavasya. fa. that tithi had (10,000 — 9782) 218 parts to 
run at sunrise on Saturday. Therefore it ended on Saturday, and cannot be connected with a 
Sunday. Here again we have not the correct date, 

Now let us suppose that the given year 666 is a curren! amanta year. Then the given 
month, Kárttika, is amánta, and the intercalary month was Bhádrapada. The given month would 
be the oth. 

й. з. чы ET с 
` Chaitra sukla 156 бака 666 current (Table L). . . . бі о 289 837 227 
240 (for 8 months) 4- 15 Мае 4 ы —— бам = 265 | 
days (Table IV.) >~ . 404 60/1365; 6, 0/37 617: 726 


326 6 . 26 454 953 
Equation for (^) (454) (Table VE) . . . . - — 180 a 
Do (Бей аю УНУ. ц. es б Ж war ct 78 


б 284=(/) 

This gives us Friday, sukla rst The preceding day: is is krishna amávásyà, and this 
therefore ends on Thursday and can in no way be connected with a Sunday. This date is 
therefore again wrong. The amávásyá of the previous month (29 days back) would end on a 
Wednesday or perhaps Tuesday, so that cannot help us. If we go back yet a month more, it 
is possible that the krishpa amávásyà might fall on а Sunday. That month could only be called 
Kárttika if it were treated according to the pürnimánta system and if there were no y 
month. The given month would then be the 7th in the year. We test this as usual. 


ш а; Bl Е 
"Chaitra $ukla 1st, Saka 666 current . . : би о 289 837 227 


180 (G expired months) + 15 пета (as befor = 209 this = = 206 ая | 
days (Table IV.) . . . . . | + + 206 3 9758 476 564 


207 3 42 M3 791 
Equation for () (313) (Table VE) .2........ "ад б 


Оо. | (0(701) (Do, VIL) на 


з аба 
This gives Tuesday, éukla 200, two tithis in advance of the required one. 


, V Fu this ceme ihe romii by the approximate method À or B will be wrong by two daya. 
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E MU. TAMMA. JAN CALEND р 


“....- 


$ | I 
= Ме may EE Mott the value of (tw) (а) (6) (O) ke tuo dass LE E LEENI 
"obtained, or may add the value for (206—2 —) 204 days to the value at the beginning of the | 
year. We try the latter. | 

d 4 “Б её + 
я [Dita sii ri, Sela 666. ent (Table E) бау ғы хост ФО LAS T a 
= 204 days (Table IV.) . . e 0: + = 2 4. 204 Е 9081 403 559 






+ 








ч 






| 265 1 9370 240 786 
L "Equation бог (6) (240) (Табе УІ) . . . . . . . . .. 280 

I _ Do. REOS (De VH) 4 « е отн оо ко 119 

Ще. г 9769—1. 

ы” This gives us krishna amávásyá, (1) Sunday, as required. 

| (q) = 265 —(Table IX.) 22nd September, 743 A.D. (Table I). From Table XII, we see 
—  fhat the week-day is right. If the nakshatra Hasta comes right, then this is the given date. 
We calculate it according to rule. 


















4. с. 
| As already obtained . . . «| . . . 9769 786 
Ч () multiplied by i0 . . . . . 3. > 7860 
E АНОН соку; Bos е, 4 7207 
5067 
Y Subtract the equation for (c) (786) (Table VIL.) 119 
Ай 0) ю() » . . s os os os s 4948. 4948—() 
F 4717 = (н) 


This result gives No. 13 Hasta (Table VIII.) as required. 
, This therefore is the given date. Its equivalent A.D. is 22nd September, 743 A.D. The 
data were imaginary. If they had been taken from an actual record they would have proved 
‘that mean and. not true intercalary months were in use in A.D. 743, because we have found 
that there was no intercalary month prior to the given month Karttika, The mean intercalary month 
іп that year (Table 1.) was the oth month, Márgasirsha, and of course Karttika was unaffected by it. 
160(4). See page of Addenda and Errata. 









PART V. 





THE MUHAMMADAN CALENDAR. 


161. The Muhammadan era of the Hira, or “flight,” dates from the flight of Muhammad 
(Anglicé Mahomet) which took place, according to the Hissabi or astronomical reckoning, onthe 
evening of July 158, A.D. 622. But in the Helali, or chronological reckoning, Friday, July 16th, 
із made the initial date. The era was introduced by the Khalif Umar. 
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= THE INDIAN CALENDAR. 


162. The year is purely lunar, and the month begins with the first heliacal rising of the 
moon after the new moon. The year is one of 354 days, and of 355 in intercalary years. The 
months have alternately 30 and 29 days each (éuf ser below), with an extra day added to the 
last month eleven times in a cycle of thirty years. These are usually taken as the 2nd, sth, 7th, 
гот, та, тя, 18th, zist, 24th, 26th, and 29th in the cycle, but Jervis gives the 8th, 16th, 
roth, and 27th as intercalary instead of the 7th, 15th, 18th and 26th, though he mentions the 
usual list, Ulug Beg mentions the 16th as a leap-year, It may be taken as cértain that the 
practice varies in different countries, and sometimes even at different periods in the same country. 

jo years are equal to (354 x 30. -- 11 —) 10,631 days and the mean length of the year із 
354, days.! 

Since each Hijra year begins ro or rt civil days earlier than the last, in the course of 
33 years the beginning of the Muhammadan year runs through the whole course of the seasons, 

163. Table XVL gives a complete list of the initial dates of the Muhammadan Hijra years 
from A.D. 300 to A.D. 1900, The asterisk in col. 1 shews the leap-years, when the year consists 
of 355 days, an extra day being added to the last month Zi'l-hijjat. The numbers in brackets 
following the date in col, 3 refer to Table IX. (see adove, Art. gs), and are for purposes of 
calculation as shewn below, 


Muhammadan Months. 


duration. 


Rabi-ul awwal 

Rabi-ul akhir, or Rabi-us sani. 
Jumada'l awwal зо | 
Jumada'l akhir, or Jumada-s sini | 29 | 


7 
8 
9 
o 
I 
2 


жн а 





104. Since the Muhammadan year invariably begins with the heliacal rising of the moon, 
or her first observed appearance on the western horizon shortly after the sunset following the 
new-moon (the amavasya day of the Hindu luni-solar calendar), it follows that this rising is due about 
the end of the first tithi (Sukla pratipada) of every lunar month, and that she is actually seen on 
the evening of the civil day corresponding to the ist or 2nd tithi of the sukla (bright) fortnight. 
As, however, the Muhammadan day—contrary to Hindu practice, which counts the day from 
sunrise to sunrise—consists of the period from sunset to sunset, the first date of a Muhammadan 
month is always entered in Hindu almanacks as corresponding with the next following Hindu 
civil day. For instance, if the heliacal rising of the moon takes place shortly after sunset on a 
Saturday, the ist day of the Muhammadan month із, іп Hindu pancháügs, coupled with the 


! A year of the Hijra = 0.070829 of « Gregorian year and а Gregorian = be Hy 
E. i | үш, i year = 1.09009 yenrs of the H Thus 82 G 
Fini years are about equal ін 33 year of the Hire, or more вешіу 168 Gregorian years are within Jems than a dey of 165 Hijre yum 


те = ТИК МОР 7АММАР, AN ‹ HLENDAR. о EE ga 
зу тыз begins at the next sunrise. But the Muhammadan day and the first Да 
of the лена month begin with the Saturday sunset. (See Art. 30, and the patichang 
extract attached.) 
Р 165. It will be well to note that where the first tithi of a month ends not less than § 
> ghatikas, about two hours, before sunset, the heliacal rising of the moon will most probably take 
place on the same. evening; but where the first tithi ends 5 ghatikas or more after sunset the 
heliacal rising will probably not take place till the following evening. When the first tthi ends 
within these two periods, i.e, 5 ghatikàs before or after sunset, the day of the hehacal rising 
can only be ascertained by elaborate calculations, In the parcháng extract appended to Art. 30 
dt is noted that the heliacal rising ofthe moon takes place on the day corresponding to September 1st. 
166. ]t must also be specially noted that variation of latitude and longitude sometimes 
4 causes a difference in the number of days in a month, for since the beginning of the Muhammadan 
month depends on the heliacal rising of the moon, the month may begin a day earlier at one 
place than at another, and therefore the following month may contain in one case a day more 
| than in the other. Hence itis not right to lay down a law for all places in the world where 
T, Muhammadan reckoning is used, asserting that invariably months have alternately 29 and 30 
days. The month Safar, for instance, is said to have 29 days, but in the panchàng extract given. 
above (Arf. jo) it has 30 days. No universal rule can be made, therefore, and each case can 
only be a matter of calculation. ! The rule may be accepted as fairly accurate. 
167. The days of the week are named as in the following Table. 


Flindustame. Persian. Arabic. Hindi. 
> ; Изкаг. Yak-shamba. Yaumu'l-abad. Rabi-bar. 
Somwar, or Pir, | Do-shamba. .  -isnain. Som-bár. 
Mangal. Sih-shamba. -salása'. Mangal-bar. 
h Budh. Chahár-shamba. ча: =| Budh-bar. 
| | Jum'a-rat. "anj-shaml 17 АфашБ, | Brihaspati-bár. 
> i Juna -Jum'ah. Sukra-bar. 





' 25 | Sanichar. Shamba, or Hafa, | Yaumu's-sab't. Sanl-bàr. 


Old and New style. 


168. The New Style was introduced into ‘all the Roman Catholic countries in Europe 
| from October 5th, 1582 AD., the ycar 1600 remaining a leap-year, while it was ordained that 
к; 1700, иь and 1900 should be common and not leap-years. This was not introduced into 


h England till - September 3rd, A.D. 1752. In the Table of Muhammadan initial dates we have 
1 given the comparative dates according to English computation, and if it is desired to assimilate 
| the date to that of any Catholic country, 10 days must be added to the initial dates given by 

| us from Hijra 991 to Hijra 1111 inclusive, and 11 days from H. 1112 to 1165 inclusive. Thus, 


for Catholic countries H. 1002 must be taken as beginning on September 27th, A.D. 1593. 


% 
| A So fur ва T know na Eurepesn chronologist of the present century ham untiend this paint Tables onulid be eunsirucied far 
the holigea! rising of the moun in every month of evesy yewr, but i& wouhl be tow great a work far the present publicntion. (8. É D.J 
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der. Muhammadanischen und Christlichen Zeitrechnung” (Leipsie 1854). 


To convert a date AH. into a date A.D. 
169. Rule 1. Given a Muhammadan year, month, and date. Take down (w) the week- 


collective duration up to the end of the month preceding the one given, as also the moment of 
the given date minus 1 (Тайе ён Art. 163 above). Of the two totals the first gives the day 
to Table IX. | 

Rule 2. Where the day indicated by the second total falls on or after February 29th in 


an English leap-year, reduce the total by one day; 
Rule 3. For Old and New Style between Hijra 991 and 1165 see the preceding article, 


EXAMPLE i, Required the English equivalent of 20th Muharram, A.H. 1260. 
A.H. 1260 begins (Table XVL) January 22nd, 1844. 
(w) Col. 2 (4) Col, 3 
z 22 
Given date minus 1 — 19 19 


| 21» m =(Table IX.) Feb. 10th. 
Cast out sevens — 21 


o = Saturday. 
“nswer.—Saturday, February toth, A.D. 1844. 


EXAMPLE 2. Required the English equivalent of 9th Rajab, A.H. 1311. 
AH. 1311 begins July 15th, 1895. 
"ш, 4. 
o 196 
oth Rajab = (177 + $)= 185 185 


jw 


7 | 185 


Г (26) 3 = Tuesday. 
Answer—Tuesday, January 16th, A.D. 1894. 

| This last example has been designedly introduced to prove the point we have insisted on 
[Т у= Сый! сагс must be exercised in dealing with Muhammadan dates. According to Traills 
Indian Diary, Comparative Table of Dates, giving the correspondence of English, Bengali, МАМ. 
| Ғазан, “Samvat”, Muhammadan, and Burmese dates, Rajab ist corresponded with January gth, 
( в. oth was Wednesday, January 17th, but Letts and Whitaker give Rajab 1st 
| ток January Sth, and therefore Rajab oth=Tuesdly, January 16th, as by 


381 =Jan. 16th, 1894. 


The Catholic dates will be found in Professor R. Wistenfeld’s “ Vergleihungs-Tabellen 


day number of the initial day of the given year from Table XVT., col. 2, and (2) the date-indicator 
in brackets given in col, 3 of the same Table (Art. 163 and 95 abowe,) Add to each the 
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To convert a date A.D. into a date At. 
E то Rule 1. Take down (гг) the week-day number of the initial day of the corresponding 
Muhammadan year, or the year previous if the given date falls before its initial date, from Table 
XVIÇ, col. 2, and (d) the corresponding date-indicator in brackets as given in col 3. Subtract (4) 
from the collective duration. up to the given A.D. date, as'given in Table IX., Parts i. or ii. as 
the chse may be. Add the remainder to (z). From the same remainder subtract the collective 
duration given іп the Table in Art. 163 above which is next lowest, and add 1. Of these two 
totals: (w) gives, by casting out sevens, the day of the week, and (d) the date of the Muhammadan 
month following that whose collective duration was taken. 
| |Rule 2. When the given English date is in a leap-year, and falls on or after February 20th, 
_ or when its date-number is more than 365 (taken from the right-hand side of Table 1Х.), and 
the year preceding it was a leap-year, add ! to the collective duration given in Table IX. 
ùle 3. For Old and New Style see above, Art. 167. 


DL 


i 


EXAMPLE. Required the Muhammadan equivalent of January 16th, 804 A.D. 
Since by Table XVI. we see that A.H. 1312 began July 5th, 1894. A.D., it is clear that 
‘we must take the figures of the previous year. This gives us the following: 


2 | (4) 
a 196 
Jan. 16th (Table 1X.) — 381. 

— 196 


ЕЛА Qo HARE eI. . x FBS: 


7 | 185 
(26) 3= Tuesday. Coll. dur. (Art. 163) — 177 
8 
+a 


| E 9 
Anstwer.— Tuesday, Rajab gth, A.H. 1311. 


Perpetual Muhammadan ' Calendar. 


x By the kindness of Dr. J. Burgess we аге able to publish the following perpetual Muham- 
dan Calendar, which is very simple and may be found of use. Where the weekday is known 
this Calendar gives a choice of four or five days in the month. But where itis not known it must 


oma 


cad of mere y giving a choice of several days. | 





СНЕ. VDI А. CALENDAR, 


jx Ope ee >= 


1 Muharram 
10 Shawwl . 
абш. . 
T Hajah 
4 Babl'lLhwwal . 
12 Zi'1-hijist 
4 Habil-Akhir 
9 Hamajan . 
5 Jumáda-]-Àwwal . 


B. Jaimáda-l-Akhir 
1 плоча 





From the Hijra date subtract the next greatest at the head of the first ‘Table, and in that 
column find the Dominica! letter corresponding to the remainder. In the second Table, with the 
Dominical letter opposite the given month, run down to the week-days, and on the left will be 
found the dates and vice versa, 

EXAMPLE. For Ramadan, A.H. 1310, The nearest year above is 1290, difference zo; in 
the same column with 1290, and in line with 20, is F. In line with Ramadan and the column. 
Е we find Sunday rst, 8th, 15th, 22nd, 29th, etc. 


* Yo tbs 1l years marked with an sleek the month Жабы bas 20 days; jm all others 20, Thus A U 1308. 
(1390 4-16) had 355 days, the 30th of ZTl-ka'lat being Sunday. 
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Hribaspati 


A. D. (Northern) 
ситтені 
ы Mesha 
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Solar year: 





24 Mar. (88). 





& Yri.... 
34 Mar. (84). | | Sun... 
| 84 Миг. (98)..| 8 Mon... 
| 24 Маг. (64). | 0 Те... 
|. #4 Миг. (83) .| à Wed. 
| 34 Mar. i64), | & Fei. 
З Мы, (58). | 0 9а4.,..- 
24 Мы. (88). І 1 баш.. 
24 Mar. (823)..| 3 Ман, 
$4 Mar. (3$4)..| à Wed. 
| 34 Mar, (88)..| 8 Thur 
| 94 Mar. (ea). i) її Pri... 
85 Mar. (84)..| 1 Sun... 
24 Mar. (84). | 2. Man... 
84 Mar (85)..| 8 Tum... 
| 94 Маг, (83) | 4 Мей. 
| 95 Mar, (84). .| B Fri... 
I 34 Mar. (84)..| 0 Sat... 
24 Mar, (85),.) 1 Sun... 
ым (9..2 Мо...) 
| 25 Маг. (84j..| & Wed... 
:84 Mur. (83)..| 8. Thur.. 
84 Маг, (88)..| @ Pri... 
| 24 Маг, (83)..| 0 88... 
35 Mar (84). | ? Mon... 
| Маг, (84)../ З Ты... 
| Маг, (88). / à Wed, . 
| | 3 Ыы. 65 á Thur.. 
| “85 Маг. (М).. 0 Sat... 
E. (За Маг. (М). 1 Sam... 
[34 Mar (83). 2 Mon... 


Е_ % Мы (85. 
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(Time of the Mesha sankrinti.) 





PENDET ANDARE 
TABLEL. 


(Cul. 23) @ — Distance of moon frum вин. (84:94 3 -- тө ад tena (Cok. 95) = — 


HI COMMENCEMENT OF THE 


Day ит: 
mi Month эн 
A. D. y 
18 20 
5: 1 51 | 28 Mar, (82..| 5 Thur... 
ют B | 12 Mar. (12..| T Thei... 
28 10| 116| І Маг, (80)..| O Sat 
4 48/17 2 | 20 Mar. (i9)..| 6 Fri..... 
зд 18 [24 41| 9 Mar (65..| $ Tos... 
14 45|] 5 54] 36 Feb: (57)..| 0 Bat... 
ай 10| 124 6 | 18 Mae. (15)..| 6 Fri... 
45 48| 18 19| 8 Маг в. а Мы... 
н 19|40 32] 93 Feb, (54)..| 1 Sum... 
16 ii| 6 44| 13 Maz. (75)..| Û 8ы..... 
за 99 |12 67| 5 Маг (83)..| 5 Thur... 
47 54119 10 | 28 Ма. (50..| 4 Wei... 
3 35| 1 22]| 1 Миг. (70)..| 1 San... 
18 57| 7 35| 58 Feb. (59)..| б Тыш... 
34 35|]3 47| 18 Mar (TD..| 4 ә...) 
о 0] 4 0] 7 Маг. (85..| 1 Sun... 
І 5 31] З 18 | 9à Ech. [55)..| & Thur.. 
| 3| 8 325]| 18 Mar. (19). | 5 Thur... 
136 35 14 38] 4 Маг (03)..| М... 
a 6 30 50| 23 Миг (89). / 1 San... 
т 38|] з 8| 1B Nar, (73)..| 6 Fri.....| 
5 0 16 1 Мат. (б1\„.| 2 Ти... 
88 41 |152 28 | 19 Mar. (78)..| 1 Sun... 
54 jaja 41| B Mar. (67)..| 5 Thur... 
9 “<| B 53 | BO Feb, (57)..| 8 Tues... 
5 15 |10 0 ][ 10 Мыг. (76)..| 2 Мов.... 
ün [16 19] 6 Маг (65)..| 0 84... 
55 18 [29 31| 93 Feb (54),.| 4 Wed... 
И м 4 44 | 14 Mar, (73)..| 3 Тае... 
$7 зр |10 57| Ў Маг (82..| 0 SaL... 
44 53111 9| 21 Mar, (B0). .| & Fri.....| 
58 34 | 33 10 Mar. (89)..| 3 Гаек... 





See Text, Art. 10) obove, porn. 2 


|  Luni-Salur year. (Civil бау о Сайға байа 190) 
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Lannion- pari — 10,0000 оу м сит. а ім ый Of the racon’s aynudic reulation, 
Г 
Hrihaapati 
eyele 
Northern) Name ai 
парта month. | 
at Mesha | 
r хайлан h 
| j | 
Я | | E $ Hu 
43011192 |1357) 606) 374- 75 | 1109-200 |5$3 Siddhirthim...|37 Hudhirodzirin| $ Азы в. Гг” 49.997 и 
7430911128 11358 607| 375-76 |*1300- 1 184 Bamdra.....- 58 Rakiäkha,, КЕЗ НЕМ КӨБІК... 
(4304/1134 1259| 608| 376- 77 | 1201- 2 (58 Durmati.....|80 Қтойыша.... Ar I 
[4304 125 1380] 809] 877- 78 | 1202- 3 [56 Dumdubhi... |00 Қаһауа а уній. m 29.478 | 493 | 1.260 
14301114 1881] 010] 375 79 | 1203- 4 [57 Rodhirodgirin| | Prahhara |......:5--:2-:412::444::2442:41:::::41: 42423 
|430011127 11268) &11| 379- 80 |91904- 2 |88 Baktikaha....| 2 Үүлэн... .. © Bhidenpada..| 0854 | 20.502 | 408 | 1.308 
[1071128 [1288 618] 830-51 | 1305- 0 (50 Krodhuna ....| 8. Sukla..... TOM SN PAS EP et 
430811189 |1864) 013] 891-92.) 1906- Т |00 Ката. ..../ 4 Рэшлоёа.....[.............. а а ЛІ. 
309113011960) 814) 888-88|1807- В | 1 Prubhura.....| 6 Руадрай., — | 9462 PU 100 | 0.300 
4310/1131 |1060) 619] 352-54 *1908 0 | 9 Уйата... 6 Afgirms. . КӨК БІ я 
4811 1189 1967) 610] aii- 85 | 1209- 10 | 3 Šakla........| ? Šcdimakha....|..............l.. кела ОЗИ Rai 
4312138 11368) 617) 385-86 | 1210-11 | 4 Prumoda, ,...| 8 Выйта......./ 8 Jyeshtha.. 1 аа 539.550 | 667 | 3.001 | 
4818 1144 1869 618 866- 87 | 1211- 19 | 5 Prajipati.....| O Yuvan, T OA N vere 
14314118511270) 619) 881- 8B |*1212- 18 | & Augus... ...]10 Dhátri.... ..| 7 lina... | ovol | 29.073 | 304 | oO | 
| 43151146 1271] 690) 388 ву | 1213- 14 | 7 Sehmukha.... [11 livers ос ама ИНСЕЕ ИИ 
43101137 1878) 091| 889- 00 | 1314- 15 | 8 Bees BAe mem | 
Jen71:85|1273| 622, 800-91 | 1315-19 [ Ф Yuvan : [18 Prumáthin ., | 5 Srívaga,....| 9588 лы E 6.552 
181139 (1274 ваз] 391- 93 |*1316- 17 |]O Dhbütri ...... 14 УЙташа.....І......... Аа аа ката са өвэх МӨНХҮҮ 
14019140: 1915) 024| 889 08 | 1917 тя |11 1йаз.......|1% Үгши.......]..............[...... ш... шее аза 
141 1270) 6851 308- 94 | 1218- 19 119 Bahudhinya..|1& Chitrsbhlirn..| 3 Jyeshiln,.. | 0500 | 8.500 | 163 | 0.488 
438111142 11817) 038) A04- VG | 1219- 20 |13 РамайМа.. 117 Subbu, ..............]......:.... 41... 1 
122)1143 11208) 027) 803- 05 |*1220- 31 114 Vikruma,. ...|18 Tirana.: i-u, s аза со ТЫ ТЫ 
4аза Пан 1979 698) 54-07 | 1891-98 |5 Ұрым... 10 Ран... Са Уеа... LOL 39-448 380 аа 
ins beo нн) 97-08 | 1995. 83 |0 Сыты. 3D Tree. el. 
S305: 1146/1253) 080) 306 99 | 1223— эа |17 Бава... 21 Sarvajit..... в Видо. | 8814 | 29,448 | 435 T | 
9061157 1289, 631| 990-400 |*1224- 25 |18 Táruui......|P9 ЯанадЫна.. — J 
438701148 1488 вав) 400- 1 | 1222- 38 |]9 Pirtims..... 93 Vimodhin... 5... | con, 384 
32811149 1384 034 401- 2 | 1226- 27 |90 Vyaya......, Vikyite....,.| 4 Ashidhs....| 9648 | 25.944 m ТЕТЕ - 
45291100 11888 034) aoz- 3 | 1337- 98 |31 Загай......Ї 5 Khari 5 rcs US T 
38011151 1880) 038) 408- 4 191998- #0 |99 Rxeudhirin ..|6 Nondum ا‎ ата 
+381 1153 1287 65) 404- 5 1999- 80 [29 Virodhin.....|37 Уўаув.. S iyakin. | was | 20.775 | 10% sind] 
але ӨТ 4408-6180 81: 158 Vixiu..... 8 Reo] iiic S salse ec M 
(53:1154 11289) Goh 406- 7 | 1231- 32 35 Khorn......./20 Manmatha, T Adria... | гав! 5.95 2 ын | 
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TABLE 1. 


37 Feb. (58).. 


17 Маг. (17)--| 
7 Маг. (00). .| + 


#6 Feb, (26)... 
16 Mar. (75). . 


4 Mar. (04. .| 
| 93 Mar. (84).. 
12 Mar. (TD-.| 
| Мы. (60). || 


19 Мағ. (71)-- 
В Маг. (67).. 
26 Feb. (97)-- 
11 Маг, (76).. 


ü Маг, (50). в | 


24 Mar, (B3).. 


14 Маг. (73)... 8 
$ Маг (04). 


20 Maux. (Bl). . 
10 Mar. (09).. 
ат Feb. (58).. 
18 Mar. (17). - 
1 Маг (01) 


24 Feb. (55)..| 1 


15 Mar (74). - 


A Mar. (69. .| 
|, 83 Mar. (B3).. 


11 Маг, (10)... 
1 Маг, (00)... 
80 Маг (19). 
8 Маг (68). 
86 Feb; (57).. 


17 Mar. 06.1 


à Mar. (65). . 


sal 1749770 


.,| T4| 222:9810| 172 


28 58 


1 234) 939 


тез 
658 


fa) 2 


$i 2644210 


334811 
2054312 


| HTH 


| 24514814 


977145315 
249/4316. 
81584417 
20114318 


32, 2394319. 





ABLE 1. і 
Lesation-parls — 10,000 of a circle, 4 ЫМ — Ч of the moon's synodic revolution. 


Фев. Цено . ... 


nM» | 1.047 


— ЦШ.с..... 


3 Vaisikha....| 9892 | 29.076 


— ertt tmt 


435811174 |1 
4354/1175 131 


9916 | 29.025 
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| | TABLE 1. 
Distance of moun from зин. (Col, 24) & = moon's mean anomaly. (Col, 25) e = аин" mean anomaly, 


U CAL 
Сл. 
: 


2 Mar. (61). 
31 Маг, (80). . 
9 Маг, (09).. 
27 Fel (58). 
18 Mar. (77). - 
8 Мағ (62)-. 
25 Fel (56). 
15 Мат, (14... 
4 Mar. (63). . 
23 Mar. (82).. 
11 Маг, (11). 
23 Feb. (59).. 
19 Mar. (78). - 
9 Mar, (68). 
97 Feb (38)... 
17 Маг. (70).. 
6 Маг. (09). . 
24 Маг. (83).. 
12 Mar (72).. 
3 Маг (61), - 
21 Mar. (80).. 
10 Мағ. (69). - 
28 Feb. (99).. 
18 Маг, (77).. 


7 Mar. (66). 


34 Feb (55).. 
14 Mar. (74). . 
3 Мағ 162). 
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із 
23 
97 
50 
2 
13 
a7 
w 
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+? 
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із 
57 
сю 
22 
83 


Яй 5 5 .-5:554 5.85 553.5358 
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СФ See Text Art. 101, pam. $ | 












. 445 


444-41 
47-48 
5-40 


450-51 
451-52 


452-58 


453-54 
454-55 


456-57 
457-58 
455-50 


400-01 
461-62 
462-63 
463-64 
464-65 


406-067 
467-04 
405-60 
400-70 


"X 


«1968-60 
1369-70 
1370-71 
1371-72 

"1372-73 
1373-74 
1274-75 
1275-76 

“1976-77 


1271-7% 


1278-79 
1279-80 
*1380-8]1 
1281-82 
1282-53 
1283-84 
*1254-83 
1283-86 
1286-87 





„= 7 A 2 
E Er 382. 
"EE INT 


ABLE L 


Imantiowparta = 10,000th of a circle, 4 (ШЫ = ай of the moon's sgnodic revolution. 
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oi, 98) « = Dislence of moon from ша. (Cit, 34} $ = moon's mee anomaly. 







Salar year. 


ш. 


ЕЕНЕБЕВЕНЕНЕЯЕ 


|. 286 211 4 
0 5...1 52 3 |30 М 
. Мон,..| ç 5514 19, 
A Ties...) 23 98] 0 22 
киз 88 27 | 15 355 
Лб Тыш... (з з [зі 47 
0784...,110 01 4 0) 
1Sen....| 25 31110 18 
è Moa... | 4d 4) 16 25 
З Ты... 50 34123 27 
i Ther...) tf 4| 4 50 
в Fri... ми #8 
05.... т[17 15 
T San... 58 18|23 #7 
A Tus...| dà 10| 5 40 
4 Wed...) 29 41111 32 

15115 3 


= 


111 


m 
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(Time nf the Mesha saükránti.) 


| 18 Маг, (11).. 


COMMENCEMENT OF THE 


(Col, 25) ¢ = sun's mean anomaly. 


Luni-Solor year, (Civil day of Chaitra За lat.) 





| 20 Feb. (80).. 
| 80 Маг, (19)... 


9 Мағ. (68).. 
86 Feb. (57): . 
10: Маг: (70). 
8 Мағ. (64). 
94 Mar, (83). 
18 Mar. (73).. 


3 Mar. (63)... 
8| Маг (80)..| 


Iü Mur, (BW. . 
£8 Feb. (Mj.. 
18 Mar. (18).. 


7 Mar, (fif). . 


28 Mar, ви I 
15 Мас, (74) . 


З Маг. 168)... 


23 Маг (81). 


1 Маг, (00). 
10 Маг. (TW. . 
8 Mar. i07). . 
25 Feb. (56).. 
16 Mar. (75).. 


& Mar, (65)... 


13 Маг. (72). 


8 Мағ. (64)... 
31 Маг, (81)..| 


10 Mar. MM.. 


| 38 Mar (59)..[ 8 


6 Fr... 
53 Тахь... 





At Bunrise ап 
pmurbtiam ай Сайт. 
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180 19 ee — 
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*1316- 17 
НИТ- 18 81 Ръдраа, |М Памийш...........- 


1818- 19 159 ка .« [OT Наймгой ла! 5 3 инш...... 








1319- 80 
91820- 91 
1841- ін 
1802 93 
1225- 84. 








.| 9800 | 29.400 | 
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HL COMMENCEMENT OF THE 
Solar year. Luni-Solur y . 
+ -- Шу 
Siddbánts. 8:и ны. А. D. 
- 4 
15 17 | 15a | 178 | 19 1 















їт| + 22 ІН Ма, (17)..| 6 Fri....- 





жи м 


шин 
та 
— 
un 


6 Маг. (00)..| 3 Ти... 








35) й 42 | 35 25114 10 25 Mar. (4)..) 2 Mam... | 
(41 17 ым 57|20 28| 14 Mar. (T5..| 6 Fri.....]G Е 

з e| 1 z|o зв] з 35 | + Man 69. а ей | ( 
18 20 әй | 22 0] к 48 | 2? Маг. (89)../ 8 Тае... 1 
88 зі ріп 91115 0] 14 Мае (71)..[ 1 Зи... R 
4) в als sala 13| d Mar. (00)..| 5 "Thar...| 1 
4 34 sÛ 8 м] з зе] Ю Маг (9). а Ма... аў 
A) 55 10 |3 06 3H 8 Мағ. (08)..| 1 5ua.... | 
35 ш зім 97 115 ы | 35 Feb. (56)..| 8 Thur. . 

зі si |ы afas 4] 16 Mar. (T5..| é Weil.. 

(ы аю 40| 4 16] ñ Mar [(Mj.-| 1 Sun.... 

ge 30 о | 36 12|10 28| 23 Mar. (85)..| 0 Sut... 

за 1 14141 4810 41 | 18 Mar. (73)..| БТ... | 

за o 2 тт 15/2 нм З Маг. (691). .| В Тиев...: 

о а пін 40| 5 7 | 21 Mur (60)..| E Sun... 

ц 10 40145 18| 119 | 10 Mar (10)..[ 8 Е. 

а б. $ |433 49|17 BE | 97 Feb. (88)..| 9 Tom... 

55 М 15 | 39. 21123 44| 17 Маг (70. 1 Зика... 


7 Mar. (06)..| 0 Fri... 


= 
нг 
= 










|28 40 40 |30 з [18 10| Zà:Mar. (83)..| 0 Thur... 
4011 мі 50| 18 22 | 14 Mar. (7a)..| 2 Mot... f 
ышы вн м9 35| Mar (65..| 0 SaL... 
[13 14 пім an| & 47| 23 Mar. BB, | 6 Fri... 
Bü 45 30 32 30|13 0| 11 Mar. (11)..| 3 Tus... - 
ы 16 -aa |a 210 18| 28 Fob: 69). 05и. 
ы 47 sh |a мін 25| 19 Mar. (78)..| 6 Fri... 
15 19 Со | 5|7 38) BS Mur. (67)..| 3 Tur... 


9 Se Text. Art. 10], para. 2. 










* THEIA IND, PIPE VU NDA 
TABLE L 
Lunation-parts = 10,000hs of a circle, A tithi = ath of the moon's synodie revolution. 









L CONCURRENT YEAR. IL ADDED LUNAR MONTHS. 






*1824-25 9 Vailikha....| 0956 | 29,508 
1325-24 | 
1320-27 | 
1327-25 
*13128-29 
1829-30 | 3 Sukln....... 
1330-3] | 
1331-32 
| *1333-33 
1333-34 





[IINE 











DII вета 








па вв 


j Büh- 









="... 


ibo Uo =л в к= & ËR. ME d 







= +9 а ш 


1334-35 






| 5 Srivuga, . І 9609 | 28.527 


йн апа Дыра, vm ve vie 












15 Үт  й....-.2.1 Sarrajit... тва | вв ob» *R Y Rh SÉ 
16 Chitrabhiow,./22 Sarvadhirin,.|_.. 
| BSuhhánu...., Virmlhin..... 1 2 


вита 





PT esse rt tit ble ed Go ee] 


| 2 КЕТУМЕН 9471 | 25.413 


ET Vijaya....... Vikirin....... 6 атрым 3495 | 28,485 
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+ = арафа а 





| 
Вари л. лэл 


Ea all. лаш а ьа і دو‎ 2 AMA. а ма. зан. ээ. 


THE HINDU CALENDAR. 





р TABLE L 


am 1 3) а = Distance ef moom from (Cul, 34) & — moon r меан аван. (Col. 95) e — mu'r meam. anomaly. 


=s Y 





ПІ COMMENCEMENT OF THE 





(Time of the Mesha saikrinti) 











Шау 
By the Arya Ну е Загул and Month 
Week Siddhinta. Siddhhnta. A. D. 
| Gh. Pa. H. M. 

14 15 17 19 
35 Mar. (85). .| 1 Sun....| 30. 50 20 26 Koh. (57)... 
Яб Mar. ($4)..| 8 Moo в а 38 16 Маг, (75)... 
. 386 Mar. (85)..| & Wel...| І n2 45 5 Mar. (04). . 
35 Mar. (85)..| 5 Thur... | 17 24 57 24 Миг. (88).. 
95 Mar. (85)..| & Fri....| $2 55 10 18 Мағ. (13).. 
95 Маг. (84)..| 0 8ш...|48 26 22 8 Мағ. (61).. 
| 26 Миг. (85)..| 3 Мот... 3 57. 85 | 21 Mar. (80).. 
[38 Mar. (85)..| 3 Tum... 19 29 47 10 Маг. (60).. 
| 35. 4 wa... 35 0 ?; Feb. (58).. 


ГБ Тішг.../ 50 M 17 Mar. (76).. 


T Mar, (60)... 


0 8ас....| 6 





1 Sun....| 34 87 26 Mar. (85).. 

3 Маш... 5 50 | 14 Mar. (T4.. 
..| 8 Tues... an а | 4 Маг. (63). 
5 Thur... 1 | 15 93 Mar. (B2).. 
[6 Fri....| 98 39 21 12 Mar. (71)... 
| 0 Sat... . 10 40 29 Feb. (00)..| 
| 1 Sun. ;.. 41 за 25 | 19 Маг, (18)... 
З Тое... 12 5 | 8 Mar. (67)..| 

4 Wei... 4% 17 26 Feb. (57). - 

5 Thur... 18 30 16 Mar. (10). . 

B Fri..... 16 42 $ Маг. (64).. 

1 Sun... 17 55 | 84 Маг, (85)... 

$ Man.... 49 1 13 Маг, (19).. 
3 Ти... 20 20 1 Маг. (81).. 
4 Wed.... 51 32 20 Mar. (79)..| 

0 Ен..... 2 45 0 Маг. (88)..| 

0 8ш.... 54 57 | 27 Feh. (58).. 

1 San... 35 10 | 17 Мағ. (77).. 
3 Таға... 56 аа T Mar. (05)... 
4 WeL... 21 35 26 Mar. (85).. 





— — See рае р. аю. © See Test, Art. 101 aborr, pari. 3. 



























Luni-Selur year. (Civil day of Chait Sukla 1st.) 
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Lunatien-party — 10,000 of и гие. А бі -- “сей of the moon's synodie revolution. 


1307-68 
41868-60 
1369-70 
1370-71 
1371-72 
41872-73 
1373-74 
1374-75 
1375-76 
71376-77 
1377-78 
1378-79 
1879-50 
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Са SETA E Dilase F aa fr = (бм. 94) 8 = шоона тетя anomaly. (баі. 35] e. — er тена — 
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Luni-Solar year. 


(Time of the Meaha saikrinti.) 


15 Mar. (74).. | m 848 ын 
3 Max. (69)... ...| -90]-207]9078) 622) 217/445 

?2 Mar. (81).. 458 368 4450 

11 Маг, (10)..| 1 $ .| 151] .463/0859| 305| 237/4460 

| 38 Feh. (59).. па “воі. 158) 207 4461 

18 Маг. (18).. ....l 18030999) 8] зэвічава 

T | | 8 Маг (07)... ....Г ава ам БЕТТІ 
36 Mar. (85)..| 0 Sat... | 20. 8 | | 38 Feb. ($7).. 222.21 2601-78 | 202] sana] 

| 96 Mar, (85).. | 17 Мағ (76).. A Д 791| 2594485 
| $5 Mar. (85).. Б Маг: (65)..| ..| 173].519| 138| 088) 2294406] 
| 36 Маг. (85)... 34 Маг. (83). 2 ,Т80| 173| 514| 87814487 

— | 36 Mar. (83)..| 13. Mar. (13)..| 6 Fri. ...| 254]. 9) 248 1468 
| 26 Mar. (88).. 3 Mar, (01)..| 3 Tues... | 303). : 81914469 

| ав маг. (вә). | 90 Маг. (80).. 1 | зах 6и0 #05] 2634470 
| 88 Mar. (88... 3 9 Маг, (68)... 6 Fni....| 21.008 9885 52) 338447) 
| 37 Feb. (58)..| & Wed...| 137].411| 49| 986| 2044472 
43 | 18 Mar. (77).. . | 258/4474 
7 Mar. (07)... «| 298]. | таа 2974414 

95 Маг, (84).. 22.1 84, 5] 27014475 

15 Mar, (74).. BELUUE 248|4476 

54| 155| 2174477 


Е) 


è "| #5 Маг. (85). . 
| 


30 Mar, (85) . 
| 96 Mar. (85). 


| ЕЈ Mar. (85).. 


Пав мас. (во). 


| зема. (85).. 


| 36 Mar. (35)... 


[з Mar. (83). . 


4 Mar. (63).. 


31 Mar. (81)..| ! 


| 11 Mar: (10). .| 


28 Feb. (89). 


19 Mar. (78).. 


8 Mar. (68).. 


25 Fob. (56). .| 
16 Mar. (75). . 
5 Mar. (64). . 


| 38 Mar. (83).. 


52 


12 Mar. (71)... 


8 Мағ. (61).. 


| 26614478 
23814479 
307 4480 
258/4481 
230/4482 
1994483] 
250/4484 

j| 280/4485 
371 4488 

340/4487 

8124485 
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EL TmT Эн те š =. 


Lunation-pariy — 10,0004 os be 4 шї = bl ә e mos — 
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бану таб вата. True. 

Time of the Time of the 

Е ТА | 

Luni-Solsr = i 
бака. і Kollam A. D (Northern) expressed in | expressed in | 

(Southern.) мо ма it : is i 

snakrinti 4 33 Ё 

1 | з | з 3a | 4 5 в 7 8 9 | 10 | 11 | 12 
39/1310 [1445 562-68 | 1387- 88 | 1 Prabhava.....| 7 Seimukbs |. в Ко: 
201311 |1446] 795| 563-64 |41388- 59 | 2 Vikhava...... Еме. гасе ааа мыса... 
4491/1312 |1447| 796) 564-65 | 1389- 00 | 3 Sukla........| 9 Yuvan....... 3 Jyeshtha....| 9991 | 29.973 | 879 2.657 
1313 1448] 797| 665-66 | 1390- 91 | 4 Prumods.....|10 Dhátri.......]. ........ s buses ul... 
449311314 11449) 795| 566-07 | 1391- 92 | $ Prijipati.....|11 lévara....... 6 Bhidrmepada..| 9433 | 28.299 | 48 | 0.144 
94/1315 ! 79) 507-65 *1392- 93 6 Aügimm...... 12 Bahndhánys.. .?...1........ 1. ........,. 
4495]1316 |1451| 800| 568-69 | 1393— 94 | 7 Srimukha....|13 Pramáthin....l. Lot 5. 
|1817 [1452] 801] 5489-70 | 1394- 95 | 8 Bhàna....... 14 Vikrama.....| 5 бгітара 9932 | 29.796 | 501 | 1.503 
0713818 [1453] 802] 570-71 | 1995- 98 | 9 Yuvsn.......|15 Vrisha. ..... ç заасад) аба ае а». 
810 1454 808] 571-72 |*1896- 97 |1O Dhátri...... ЦО Сірына, „|, -..:2. AEA аа... 
4499/1920 }1455) 804| 572-73 | 1897- 98 |11 Іітага.......[17 Subhünn.....| 3 Jyeshtha....| 9538 | 28.614 | 327 | 0.981 

01321 [1456] 805) 578-74 | 1898- 09 |12 Bahndhánya..[18 Tárua...... 


оао, 


8 Kárttika....| 90981 | 29.943 | 121 | 0.363 
10 Pesshe(KsÀ) — 80 | 0.240 | 0050 [20.850 


450111822 11457) 806) 574-75 | 1399-400 |13 Pramáthin....|19 Párthiva.. 


0311333 1458 507| 575-76 1"140- 1 114 Vikrama..... Ю Уувуа....... 1 Chaitra..... 9862 | 29.586 56 | 0.168 
0811394 |1459] 808 576-77 | 1401- 2 [15 Vrisha.......|21 8шита}й....../.................. cle et des ost lores) 
41335 [1460] 800] 577-78 | 1402- 3 |16 Chitmbhisu.. 92 Sarvadhürin..| 6 Bhüdrspada..| 9989 | 29.967 | 400 | 1.497 
051396 1461] $10} 578-79 | 1408- 4117 Suhhimi...../23 Virodhin.... ен ке каа кела Ане эз * | 
06/1327 |1462| 811) 579-80 |*1404- 5 [18 Тывве......124 Упті».................. с На Dd oaa лен 
43011828 11468) 812) 580-81 | 1405- 6 [19 Pürthiva.....|25 Kham....... é Ashidha ....| 9855 | 29,565 | 695 | 1.575 
508/1329 |14064] 813] 581-98 | 1406- 7 [90 Vyupn....... 26 Nandams. | ее» < 
45091830 |1460 814 582-88 |1407- 8 |31 Sarmjit...... ит тро ас б. ДАСТЬ, E 
4510/1331 |1406] 815] 583-84 |“1408- © 22 Sarradhirin..|98 Jayn........| 9 Vaiidkha 9535 | 28.605 1 | 0.003 
4511/1333 1467| 816] 854-85 | 1409- 10 23 Virodhiu.....|99 Manmatha....|.... | Ено. 
4512 1383 1468 817] 585-86 | 1410- 11 |24 Vikrita...... 30 Dermukha...| 6 Bhádrapada,.| 04583 | 38.440 | 23 | 6.069 
4513/1334|1469| 818| 556-87 | 14ll- 13 |95 Khurs,...... U Hatha. RECs e E LE E ә... 
4514/1385 |1470| s10| 557-55 |*1412- 13 26 Хамши..... $3 Vilamha .....l. 
45151336 1471) 8901 588-89 | 1413- 14 |27 Viya....... 38 Vikirin...... шай IL IND Л. а) 
451611837 |1472) 821) 589-90 | 1414- 15 |98 Jaya......... 3⁄4 Загтагі 


ОО ее ер жоя кекей 


т|1338 1473) 829] 500-91 | 1415- 16 [29 Manmathe...,/35 Раа... 


|1839 |1474) 898 501-98 |*1416- 17 |30 Гигова... „За o |y J 25.608 | 282 | 0.546 
01475) 884) 592-93 | 1417- 18 31 Hemalamba...|87 Sobhama. 


201341 1416) 898 398-94 | 1418-10 [82 Vilemba...../88 Krodhin..... 8 Кима... | 9051 | 29.858 | 130 0.390 


TOP eee tee alte ge © - ele ee ene * 


..- тттатота| веер ее" 





"she nra totes 












| ' TABLE I. 
* Ь 33) а = Distance of moon from sun. (Col. 24) b = moon's mean anomaly, (Col. 35) e — sum’: mean anomaly. 


hs HL COMMENCEMENT OF THE 


Solar year. Luni-Solar year. (Civil day of Chaitrs Sukla 1st.) 










By the Ãrya Ву the Sürya 
Siddhinta Siddhánta. 






Gh Pa |H. wich Pl HM. 












Сва Ге Ги : 
36 Mar, (85)..| 3 Tues.... 27 | 52 
*| 36 Mar. (86)..| 5 Thur... 40| 8 34 
36 Маг. (85)..| 6 Fri..... 53 | 23 45 
26 Mar. "(85)..| 0 Sat... .. 5 |39 17 
96 Маг. (85)..| 1 Sun... 17 | 54 48 ё 
26 Mar. (85..| 3 Tues... . 80 [10 230 
38 Mar. (85)..| 4 Wed....| 21 461 в 42/25 51110 а 
788 Маг. (85)..] з Тішг.. 37 17 | 14 55 | 41 33 |16 
26 Mar. (85)..| 6 Fri.....| 52 49191 7 | 56 14 22 
96 Маг. (86)..| 1 Зап.... 8 20| 8 20112 26| 4 
26 Mar. (85)..| 3 Мон....| 23 51| 9 32131 5111 | 
96 Mar. (85)..| 8 Tuex...| 39 22/15 45 | 43 29111 4 
Mar. (85)..| 4 Wed....| 64 54/21 57 | 59 1/23 36 | 
26 Маг. (86)..| 6 Ес.....| 1035 | 4 10114 32| 5 49 
0 баі..... [25 56110 22130 4112 1 > 
1 Ѕив....) 41 37 | 16 35 | 45 25 |18 14 
„| 8 Мов..:.| 56 59 | 2 411 7140 27 
4 Wel..|12 30| 5 0/16 38 | 6 30 
6 Thur...) 28 1 |11 13 | 38 10 53 ^ 
6 Yri.....| 48 32|17 35|47 41119. 4 7 
084.....59 4133 37143 13141 17 Ч 
3 Мов. ..| 14 35| 5 50 |15 ы) т 30 % 
3 Tu ...|| 500 6112 3 | 34 16 | 13 42 
4 Wed....| 45 37 | 15 15/49 47|19 55 
6 Рн....І 1 9|0 £| 5 19| 3 в 
410 84.....|16. 40| 6 40120 50| 8 20 
-| 1 Sam....) 32 11 |19 59 | 36 93 | 14 83 
2 Мов....| 47 48 |19 5 | 51 53/20 45 
-| 4 Wed....} 3 16| 1 17|] 7 95] 3 58 
$ Thur...| I$. 45| 7 30| 39 56| 9 П 
6 Fri. 34 16|18 49 | 35 28115 94 
084.....)49 47 | 10 55|53 59(31 36 





4821 1348 1477) 82 
4533/1343 |1478| 8 
(4523/1244 |1479| 828 


345 |148 
4525/1348 [1481 
(45861341 |1481 
4198 1940 |144: 


7 1850 [1485] 


4330 1381 1480) 


4531/1352 |1487) 


12/1358 |1485 
42281154 (1489 
5941855 114% 
(535/1356 |1491| 
[4538/1237 1149 
45471155 |1492) 

11 81 11: 


1488| 822| 000- 


| sar 


TIBET 


Lunalion-paris — 10,0004 of e circle. T a= heh tf te ae ee 


894- 95 
895- 96 
iM- 9% 


у яго] 597- 98 | 


830) з08- 09 
891] 599-000 
533) 601- 
814 003 
#35] 003- 
888) 004 
m05- 
888 606- 
889| 007- 
840) 608- 
| 541) 09- 10 
$42) 610- l1 
at 611- 12 
844| 012 13 


s Gn <q m. De j Da bo = 


00| 545] 612-14. 


1 846 614- 15 


841) 015-10 


11499) saal 616-17. 
0| 549] alT- 18 


550] 615 №. 


| 851 aig- 20 


852) 620- 21 
| 621- 22 
814 622- 23 


В| 855 638-54. 


634- 35 | 


8 881 685- 86. 


1450-51 


[48 Saumya. S iS Апиа. .......| @ Bhádrrped.. 
|84 &ММтапа..../51 Рїйша!ш......\........,.....|..... 


9 Riksham.. 

EO Awak.......]57 Radbisvdgirin|.... 
[31 Piógila......|58 Raktükxha....| 8 Кана... -| 
[59 Külynkta....|50 Krodhana.... 


“ „е. 30 тёти...) +++ чето w... +... +. в вве = а араа 
[40 Рагййдта Ї........-.--------| olt oH: 
ра в rimum... —- m 162 
З Saumya, - = афа ёт е а-а ў е ана а-а-а о коза аа Даб а а Б 


| 0820 | 29.87 | 686 


dRLAAZRRLLILILL e dmi ж. 


| 


этэ|зжээлэ тэ тээв... 


.| 9715 | 29.145 | ші 


Al Plaeaüga.....| ! 
9 Rákshasa....,]... weno sa bial 


A2 Kilnkn.. 


| 


— ьа ваф 
after ere ree toe 


п а т [аза а 


Virodhukrit.. . | 3 Kllarukia.. PSS ве наа аашаа еж 
46 Puridhárin...|53 Siddhürthin...| — ..| es74 | 25.12 | 
47 Premidin . uo M" hk... 


+ ана а 

aee [et refers 
‘RPS Re Ee 

: .| 25.7889 | 264 


rma aR maa rale aa wea es 


9023 39.765 | к 
сасе ссе рас supra 


| 
.ьэ|ё. 5 :Л4а аа... ин... 


[=s 1... тете ты тои т 


а тија ннат а аваа аа ва рьа иь аре 


ақы 12) 
3 Тата... .. 
8 башы... 
4 Pramoda.....|| 


š | 
танаи ене аа-а а фе а-аа гаре е . tikka we 


б бык: — noo 9825 HE 
0 Dhátri I HI uua E CE EMI 
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HL COMMENCEMENT OF THE 


Luni-Solar year. (Civil day of Chaitra Sukla lat.) 


At Suztipe on 












21 inr 25| 1 



































| 87 Mar. |6..|23 Mo...| 8 19| 8 7| 9 зі 37 Mar. (86)..| 8 Mon... J 48 
|| 98 Mar (85..| 3 Toes... 80 50| 8 20/85 з 15 Mar. (75)..| 6 Pri.....| 179).616/9002 
_ | 36 Мы. (85), Талма. 26 зі [14 з9 [40 зе! 4 Mar. (53)..| 8 Tues... 
— | $8 Mar. (85)..| 5 Thur...| 51 52 | 90 45 ü 23 Mar. (89)..] 3 Mon... 
Г 727 Мағ (80)..| 0 Sat... | 7 зё] Ф 57 й 37 13 Mar. (12)..| 0 Sat.....| 1 
986 Маг. (86)..] 1 8аа... [22 55| 0 10/97 9 3 Mar. (02)..| 5 Thur... 
E m rm 8 20|15 23148 40 91 Маг. (80)..| 4 Wed... 
— [38 Mar. (85)..| 3 Tues...) 53 57 | 91 35 |58 18 10 Mar. (89)..| 1 Sun... 
>i | 397 Mar. (86).. — о 29| 3 41118 a 37 Feb, (58)..| & Thur... 
я зб ми. G9). -.1% 0|10 0/99 15 17 Маг. (77)..| 4 Wei... 
Е 96 Mar. (85).. en as sò 31 |168 19 44 45 6 Mar. (85)..| 1 Sun... 
[ 28 Mur, (85)../ 1 Зап... [Ба 2| 22 295/40 18 аў Маг. (84)..| 0 Sat..... 
> (37 ма. (86..| 5 Tum....| М 841 4 31115 49 14 Маг. (79):.| 4 Wei... 
E [5 Mar. (865..| 4 WeL...| 287 5110 50131 зі] 3 Mar, (68)..| 2 Mon.... 
E 90 Мағ. (85)..| 5 Thur...| 48. 38|17 2146 52 22 Mar. (81). .| 1 Sun... 
— | 96 Mar (85)..| 8 Fri.....|58 7|[03 15]: мн 19 Маг. (71)..| 6 Fri.....| 811 
27 Mar. (86)..| 1 Sun... a 90| 5 31117 55 1 Mar. (80)..| 8 Tues... 
к 26 Маг. (86). 3 Мов... 29 10 |11 40 |35 37 19 Mar. (19)..| 3 Mon. 
| 28 Мас 9..| 3 Tus... 44 41/17 59 | 45 58 8 Mar. (67). | 6 Pri... 
| 37 Mar. (86..| 5 Thur...|] 0 12| 0 5| 4 30 26 Mar. (85)..| 4 Wed... 
1 37 Mar. (85..| 8 Fri....| 15. 44| 6 1720 1 16 Маг. (75)..[ 2 Mon... 
1 (98 Mar. (85..| 0 85L....| 15 [18 30 | 35 33 4 Mar (2| в Fr..... 
| 30 Mar. (85).. 18u....|46 45|18 42|51 4 83 Мағ. (89). 5 Тішг.. 
|797 Мағ (96).. 8 Тш... 2 171 0 55| 6 36 18 Маг. (72)..| 3 Tues... 
Er 4 Wel..|17 49| 7 тіз 8 | 2 Mar. (61)..| 0 Sai... 
| 26 Маг: (86)..| 5 Thar...| 33 20 | 18. 2037 39 | 30 Mar. (80)..| 6 Fri... 
| 30 Mar. (85). 6 Fri....| 48 М] 48158 11 9 Mar. (65)..| 3 Tues... 
| 27 Mar. (85)..| 1 San. . 4 81141 8 48 36 Feb. (57)..| 0 Sab.....| 
| 37 Mar. (64)... 9 Men... 19 811 5|н 14 17 Мағ, (76)..| 6 Fri.... 
|| 36 мш. 06... 3 Tues... | ss 51 10 | 39 4 6 Mar. (06)..| 4 Wei... 
— (85)..| 4 Wed...) 50 56 | 90 #8 |55 17 25 Mar. (4)..| 3 Tues... 
| 27 Mar. во). BFr....| & 37| 3 85110 48 14 Маг, (73)..| 0 Sat... 
Ц 1 Маг, (86)... озы... 31 зо] в 47/46 20 & Mar. (63). .| 5 Thur... 





| Ее 4 Bee. Eotoste p. liii above. 


а к № ы ы Ee ы м. 


L 4 " TAB Шы ! і L | 
| Lawelion-paris — 10.00062 of a. circle А tuhi — [nh of. He moon's ayaodic revolution. 


J. CONCURRENT YEAR. 





Tl. ADDED LUNAR MONTHS. 



































Time of the | Time of the 
anecending 
ВАЙ Кей 


ара | — 


10 Ом... .3117 Subhánn.:...| 8 Kürttika....| 9971 | 20.918 84 | 0.222 
18 Bahsdhünya..|19 РёсіМта.................... 
18 Pramfthin....|20 Vyaya....,,. Згітаца.....] 9790 | 99 960 | 485 | 1.455 
14 УіМткша.....!91 багтаё......]............. 
|15 Угам......./@# Вагтмігіе...].............. 


1462-63 [16 Chitrabhion..|23 Virndhin. .... esse. |.29.505 | = 
1483-44 117 Suhhina,,...|34 Vikriln. жараса те 


71464-65 
1465-66 
1466-87 
1487-68 

“1488-09 
1409-10 
1470-71 
1471-7% 

41478-74 
1478-74 
1474-15 | 


18 Türugi.......|25 Kharw.. 
19 Párihiva. ....|96 Nandama..... 
Ұуауа.......(87 Ұйауа.... 

81 Вагтайі......[98 2ата....... 
32 Sarvadhirin..|20 Manmatba.. .. 
23 Vimdhin.....|90 Durmakha.... 
24 Vikrita...... 31 Hemalamba.. , 
25 Kharn......,|d2 Vilunka......]. 
26 Nandana,..,.|88 Vikdrim...... 2. 
27 Уўвуа.......І84 бігтагі..... 
28 Іарь........186 Рішта........ 


"a 89.136 21 


г” | зэв 488 | 1.299 


dt we isles eae ee bP eee s|. . ee eee = 





1476-76 |29 Manmotha..../86 Subbnkrit... 
30 Durmukha..../37 Sobhama..... 
31 Hemalumba.../38 Krodhin ... 
32 Vilumba..... 30 Visvivum.... 
83 Үшігіз...... 40 РыйЫыта................... 
34 Sürvuri......|41 Plavnügn. 
35 Рита,.......42 Kaka. 
86 Sublakrit.,.. [43 Saumya, 


"1470-77 
1477-78 
1478-70 
1479-80 

| | * 1480-8) 

1481-83 

1452-83 


+ [е + яа + ајама вена нін ан ааа 
ч = | 

9712 | 29.130 | 816 | 1.545 

+в Це ваат наа вава а-в Даваа ес 


— іа 


..| 9974 | 29.922 | 601 
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Е | 26 Миг (89).. 
|796 Mar. (83), 
[змые вв. 
| 327 Mar. (89... 
— [36 Mar. (86).. 
^ | 38 Mar. (85).. 
21181 Ми. (86). 
[227 Маг. (86)... 
71-46 ми. (86)... 
М 26 Маг. (85). . 
























781 Маг, (86)... 


—J — 


| 31 Mar. (86). . 








=. 
т 


( 98) = Distance of 







l Bun.... 
а Моп.... 
| 4 We... 
| $ Thur... 
bi Fri... 
Û Sut..... 
|8 Маш... 
(8 Tues... 
|4 Wei... 
La The... 


ГО Бай... |. 


11 Sun... й 
4 Мав.... 


41:58 Ти... 


(5 Thur... 
B8 Yn..... 
Ü Sat... 
ё Мы... 


5 8 Tue... 


а мы... 


i..| 5 Thar... 


1 Вип... в 


8 Маш... 
| & Toes... .| 


| 5 Thur... 
lö Fri... 


‚Бы... 


1 Sun... 


0..| 3 Tue... 


а Ча... 


a2 


Ё 


E = 5 





















#5 5 
37 11 
Bü 11 
2 | 93 
13 б 
27 12 
40 | 18 
52 #0 
5 в 
11 13 
30 19 
42 {1 
55 1 
7 | 18 
80 | 20 
ae E 
45 8 
57 | l4 
10 | 20 
92 B 
35 9 
4T 15 






0 21 
18 | 4 
15 10 
ay | 18 
all 22 

2 4 

11 


ab 


e SS ER aS 


22 Мағ. (82).. 
11 Mar. (70). .| 
&5 Feb. (89)..| 


19 Мағ (78). 


7 Mar. (81)..| 
26 Маг. (85)... 
16 Маг, (75)... 

î Mar. (04).. 
23 Mar. (83).. 
18 Мағ. (72)..| 

8 Мағ. (б1).. 
31 Mar. (Bib. . 

9 Mar. (B... 


28 Feb. (57).. 


17 Маг. (16).. 
7 Маг, (66)... 
25 Маг. (55). 
М Мағ (78)... 
4 Mar. (03).. 


| 23 Mar. (81).. 
| 10 Mar. (70). 


87 Feb. (59)..| 


18 Mar. (77)... 


В Маг. (67). 


86 Маг. (55).. 
16 Маг. (75).. 
5 Маг. (64).. 
94 Маг, (88... 
12 Маг, (12)... 
1 Mar, (00).. 
20. Mar. (79)..| 








































5 Thur.. 208/4538 

4 Wed... —* 

1 Sun ge sr 

0. Sat... . 27,4550 

5 Thur... | 240 4560 

8 Моп..., 218/4561 

l Bum... 209 4564 

6 Fri....| 2414568] 
3 Tue...| 

2 Men.... 


6 Fri... | 
1 Тив... 
З Мо... 
Зи, реа 
6 Егі.... 
1 Тив... 
L Ham... 
8 Ен..... 
4 Tue... 
0 SaL. ... 
8 Fr..... 





$ Мга... 













8 Тав... 1 
1 S3un....]|3 
5 Thur... 
è Wedl... 
1 Sun.... 
& Thur... 
d Wed... 




















«д 


й шаг: = Se ar esse” чоч! 4 Ў, 
m 1 I b SEA А, ҮЗЛЭГ" л E » и е 
- 1 4 в я , V Y у 

в J Е # е: 















фене, 


тэ. лө. . лж. Шү. ос вас ав алка са [-о вез 


1 9590 | 28.770 “161 0.501 
2 
3 ` “........... * Е 
4 9653 | 35.959 4 | 0.012 
5 
6 9335 | 21.675 28 | 0.084 
7 .”%4»к: 4384 46-944-41Ї.ө, + ж .. 
$|1 Puliam.....| 8 Mán...........— ees lu a Aun, esr a 
9 9630 | 95.500 | 269 | 0.507 
1509- 10 F š 
1510- 11 | 4 Рай... мш, isco үа 
1511- 12 9551 | 28.653 | 137 | 0.411 


1514- 15 
1515- 16 


!j Chitrahháng, Хо, 16, тағ suppressed iu the north. 





PESE A E 2 в E Ч... ан е 






Ё 




























| ;|9 Mm | 25 ІЗ 
| 4 | 31 Маг, (88). - 8 Tües....| 40 ы 
+ | 26 Mar. (86)..) 4 Wed...) 56 15 

» 1 17 Mar. (B8). . 


" 


@ Mon..,.| 58 
4 Мы....| 13 
|5 Тьше... 89 
& Pri.....| 44 
1 Sun....| 0 
3 Mon....| 15 
$ Tus...| 3) 27 
‚| 4 мы....| 48 89 
|6 Fri....| з 80 
| 0 Sety...) 18 1) 7 
1 Son,,.-| 338 32 
¿| E Mon...) 49 4 
| 4 Wed...) 4 35 
5 Thur...| 90 6 
& Fri.....| 85 37 
054....|51 9 
8 Моп..| 6 40 
:| 8 79...] 32. 11 
4 Wel...| 37 49 
.15 Ther...) 53 14 
08%... В 45] 3 
1 8m....|34 18] 
‚| 2 Mon... .| 39 


552558 





| Š = Š £ 5 E É 


eRe EES! 
Ë 


T 





elapaed. (E | | 


Lunat. parta 







. 14719791 








9 Maz. (68).. 









1 8ип,,..| 49 
28 | 3T Feb. (58).. B FrL....| 187|.581 5 
41 | 17 Mar. (70)..| & Thur,..| 162].486| 40] 








289 
296 
194 


BAT 
888) 280) 
.B83| 165 
561) 40 
.8988| 18 
‚6979951 
2040825 
„1899861 
408 75 
.463| 110| 
1972) 394) 


58 | 7 Маг, (66)..| 254 
6 | 36 Mar. (85)..| 
18 | 14 Mar. (74).. 
31 & Маг. (68).. 
44 | 23 Mar. (81)..| 
$6 | 11 Mar. (70). . 
9|. 28 Feb. (38).. 
31 | 18 Mar. (T1). 
34 К Маг, (61)..] 
47 | ЭТ Мег. (66).. 
59 | 18 Мш. (70).. 
12| 5 Маг. (64). 
23 Mar. (82).. 
12 Maur. (11).. 
1 Mar. (fil).. 
| 80 Mar. (TÀ).. 
15 | 9 Маг (08). 
38 | 37 Feb. (55). 
40 | 17 Mar. 17.. 
| 8 Mar. (85).. 
5 | 85 Маг, (88... 
18 | 14 Маг (18). 
al 2 Mar. (62). . 
43 | 91 Mar. (80). .| 
58 | ІП Мағ. (70).. 
8 | 38 Feh. (89).. 
21 | 18 Mar, (78)..| 
34 | 5 Mar. (67).. 
46 | 87 Маг, (88). 
59 | 16 Маг, (75)... 


3 Tus... 
2 Mon... 
B Fri..... 
8 Tuma... 
а Мой... 
6 Fri....| 
3 Tuts....] 
2 Mon....| 
0 Bak..... 
6 Fri..... 
(4 WeL...| 82 
1 Sun... 

B Fri.... 
3 Tues... 
1 8ив.... 
Ü Bat..... 
a Wel... 
2 Hin... 
1 8an....| 
5 Thur... 
4 We... 
ISun... 
B Thur...| 7 
& Wel...| 

1 Mon... 
6 Fri..... 
% Thor... 
3 Tues....| 10 
2 Mon. ..| 217) 65 
6 Fri....| 152).466) 91 
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=. j z чы шш ë | А ü I 
EN “уі ГАВТ, Пү e Ў A — |. 


Th x 


Ты ы = 10,000 67 о «гей, 4 ни = дей f He miis pide rai. 





481911440 1575 
БЕТТЕГІ 
46211442 [1577 





41514-17 10 Dhütri ...... [18 Тіпша...... 
1517-18 [11 livarn.......|19 Pürthira. 
1518-10 12 Babudhinya . ,|20 N RI 
1519-30 |13 Prumáthin... [31 Barvajit. .... 










"1520-21 (14 Vikrama.....}22 Sarvadhirin, | 



























































4523/1444 1579) 0 1531-38 |]5 Упіыы........ 23 Virose... | 
11445 11580) 989 1522-25 |16 Chitmbhénn, , 24 Vikrita,... 
[1622/1446 11581 90 | 1688-24 [17 Subhámu,.... 9$ Kkinrn | 
01447 [1 | "1524-95 18 Татара ....,.|96 Nandana,....| 
етімен |1584) 939| T00- 1| 1525-26 |19 Pirthiva,....97 ipso coder one лийг 
ius [1584] 088] тот 2 | 1580-27 |80 Хувуа,...... 9 2». ] 
[4690140 [1555] оз] qoz- 9 | 1527-28 [ә Sarvajit....../20 Mammathn... 
46301451 [1586] 935] 708- 4 | *1525-29 |22 Багтай .. |80 Durmukha. . 
963111458 [1587] ose) 704-5 | 1549-40 195 ҮїгөїЫз.....1 Невада 17 
46391458 [1588] 937| 703- a| 1580-31 94 Viris... |t Vilamla..,... 
63311424 11599 988| 706- 7 | 1081-88 95 Khara....... 33 Vikárin.... 
58411428 11380) 880| 707- 6 | "1582-34 96 Nandana..... 34 Sirrari... 
46381450 1591) 040) 108- 9] 1583-34 (27 Vüwpa....... 85 Рытк........... 
11447 |1592 Dal) 709-10 | 1584-86 Ë8 Jaya........]88 баа... 
403711458 1593. 043] 710-11 | 1688-80 29 Manmatha....|37 Sobhuma... 
[3463811459 1594] 0432 711— 12 | *1536-37 30 Durmukha...|38 Krodhin, .... 
99/1400 )1595. 944| 713- 13 | 1837-88 |$1 Hemalumba...|]9 Viovivasn...— 
4e40/1441 [1590] oss| 713- 14 


1538-39 (82 Vilumba ..... 40 Pnrübhara.... 
1580-40 (83 Vikirin......|41 Plavadga..... 


*1540-41 |84& Sirrari...... 49 КНакь....... 


Даваў 1507) gas) 714- 15 
11468 1308 947| T13- 16 | 


1464 |1590| 048| T16- 17 
| 949| 717- 18 
1468 (1001| osol 718- 19 























1541-42 |35 Plava........ |48 Sanmya 


thames 


1842-43 |58 Sahbakrit..../44 Sidhliraya. ._.|. 










" i 1543-44 |97 вее * Virodhakrit .. 
[95561467 1502, 951) 719- 20 | *1544—45 88 Krdhin.....|48 Рина... 
(86471448 1808) 052) 790- 21 | 1545-48 (89 Visrivam....47 Pramiiis....| — 
[збе івы 053] qit- as | 1546-37 40 Parilibnva.,.. 48 Ananda... 














—— 


Medie: +" 


 . THE HIN 2 U сл. 


ее” TABLE I 












m 





9: ЕЕ И а ма (Col. 24) 6 — moon's meon anomaly. (Col. 25) ¢ = sun's mean anomaly. 













Day Day 
ғ and Month By the Arys By the Sûrya and Month 
“| A. D. Week Siddbinta Siddhinta. A. D. 
| дау. 
Gh: Pa| H. М. | аһ. Р. |н. м. 
а ае и ае Ге ае 
| 5 Thor...)10 350] 4 20115 209| 6 11]! 4 Mar. (65. 
..[ в Ри.....| 36 21/10 за | з 0112 241 48 Маг, 688... 
OSet.....) 61 52 | 16 48146 32118 37 | 12 Маг. (71).. 
|1 Зав... | 57 234133 57/72 3/70 40] 9 Mar. (01).. 
S Tues...) 12 55| 5 10 |17 35] 7 2| 20 Маг. (80).. 
4 Ме... [зё 26 | 11 28/33 6 |13 15| 9 Маг. (68).. 
5 Thur...| 43 17 35 | 48 35|19 37| 27 Feb. (58).. 
.| 6 Fri.....| 59 38 47 9|+1 40 | 1 Ми. (17.. 
1 Sun....| 15 6 0119 411 52]| 6 Mar. (60).. 
2 Mon.,..| 30 12 12|35 12/14 5) 25 Mar. (84).. 
.| 3 Tues....| 46 18 25 | 50 44/20 181 14 Маг. (18).. 
5 Тваг...| 1 0 31176 15| 2 30| з Мег. (69).. 
6 Fri.....| 17 6 50121 47| 8 48| 21 Mar. (81... 
0 Sat.....| 32 18 зіл 19 [15 55| 11 Ма (70).. 
1 бпа..../ 48 19 15/52 50131 9| 38 Feb (590). 
3 Tus....| 8 8 22] 35 31]| 19 Mar. (79... 
4 Wed....| 19 23 53| 0 33|] 8 Mar (08. 
B Thur...| 34 39 25|15 461 36 Mar. (85).. 
6 Pri,....] 50 54 56 | 21 58 | 15 Маг, (74).. 
I Sun... | 5 jo 28| 4 11] 4 Мае, (63).. 
2 Mon....| 21 25 50 | 10 441 23 Маг, (89).. 
3 Tus. ...| 36 41 %9 |16 36| 12 Mar. 11... 
4 Wed....| 52 от 219 49| 2 Мағ (61).. 
6 Fri.....| 7 12 34| 5 2| 31] Mar. (80).. 
0 Sat.....| 23 8 Gill 14] 9 Mar, (69).. 
38 аз 37117 37| 26 Feb. (57.. 
BET 59 s|93 39] 17 Mar. (70... 
y 14 @| 5 52] 6 Mar, (05. 
25 9 11119 5| 94 Mar, ($0.. 
40 45 43 |18 17 ][ 18 Маг. (19).. 
56 но мо з 
above. 





HL COMMENCEMENT OF THE 





КИ — ———— 


(Time of the Mesha. suükrünti.) 





3 Mar. (62)..| 4 Wed... 








8 Таев.... 
3 Мов..,. 
6 Егі..... 
$ Мы... 
3 Tues... 


0 Sat..... 


8 Thur... 
$ Wol... 
1 848... 
0 Sat..... 
4 Мей... 


0 Sat..... 





$ Tura.. 
2 Mm... 
6 Fri..... 








THE INDIAN CALENDAR. 
мэн м me - Жз = е — — 


Р р | ТА LET ey а е" ЕК 
Lusstiow-parts — 10,000: of а гігсіс. A bithi = "noth of the moon's synsslic: reeckutien: аси 


a 






IL ADDED LUNAR MONTAS. 











































4 Рі... Ванна ....[............. 
ê Kaba. BÛ Kalas 
й Баншуа......151 Гїйшїш..... 3 Vaisikha..- 
|44 Байвдгира... 159 Кіруй. ...[.............. 
45 Virodbakrit...|58 Siddhirihim.. | 6 Hhidrapeda | 9583 

Añ Paridbiris...|54 Шшшҥа_ ____|_............|.,_...|........[......|...... 
47 Реза. 155 Імшай.....|,.............!...... 
48 Àuanda,..,..|56 Dundubhi....| 4 Ashidhn,... | 

49 Hikshum.....]87 Кай ай Їтїт |. ............[...... asco ea ac) Dos RC | 
50 Anda ......|58 Hakibknha... oos] 
51 Piüguha......180 Krodhanz....| 3 Jyeshiha.,. 
32 Kilayukia....]50 Кашуа....../..............]. 
[3 Siddbürthim...| 1 Pruhhava. .—.| T Анна... 
54 Hmudrs......| 2 Vibhakéa......|.....- 
55 Пашан. ....| Я быМі......  ................ 
56 Dumdabhi....| 4 Prumoda. ,. | 5 гётава..... 
Бакі... б дёділы..................... 
û0 Krodhom ....| 7 Seimnokha...,| 4 Achidhe -. 
80 Kakaya......| 5 Bhiva...... |...... са 
1 Prbhams.....| 9 Yuran.......] ;.... 
3 Vibhara.....|10 Dhàtr...... | 9 Vaiskkha.... 
3 Sukla........ Ш Шаа. 
4 Pramads.....|12 Bakwdhinra, | 6 Bhidrapada.. 
5 Ргайран.....!13 ҮүлшИйн | ааа 


1547-45 
в 40 
1548-50 
B x 
1581-52 
| «1553-55 
1558-54 
| 1554-55 
1555-56 
*j538-57 
1551-58 
1558-50 
1558-60 
*1540-81 
1561-42 
1842-63 
1563-54 
“4-65 
1945-06 
1508-47 
1567-408 
*1565-69 
1569-70 
1570-71 
1971-78 
| 41578-78 
1573-74 | 7 & 
1574-75 
1575-78 
*1570—77 
1571-78 
1518-79 
1579-50 







[ёва ва јава фта наве аа 


| 
к-та вершин | * | 


$559 | 35.077 | 75 | 0.225 



























































"he ачаагаа а ьс. fe = = oe} 





9051 | 29.013 | 129 | 0.387 | 
9088 | 88,884 | 196 | 0.378 | 


Rae Li) eee еў 4 















- “=r. [1O КЕПШ... 







иь... 




















9 Үчхав....... 7 Займва.....Ч..... 
10 Didtri.......|1S Them. .....| 3 айы. 
Д Петата, ооо ДИЙ Равна... |. 
12 Hahwdhinys,. 30 Уудуа....... 1 Аліш...., 
18 Pramithin... 21 Sarvajit..... 









ака | вее в зреење тт у 


= i W a арша 
сё = 


TABLE L 


— — (Cw. 98) a — Dinane of moon fru ама. (Col, 24) FB moony metn anomaly. (Col. 25) ¢ = ewa'y meaa anomaly. 





| I. COMMENCEMENT OF THE 


Salar year. Luni-Solar year. (Civil day of Chaitra Sukin Ist.) 








(Time of the Мезви aniükrünti.) 





Day Гау 
| amb Month By the Aryan | Ву the Sárya amd Month 
A. D. Week | siddhinta Siddhánta. AD, 
day. — — C H 
jon |н м. [в Pa |H. м 
15 17 15a 17а 19 
89 т [1 &| в і] зг Мае (і... 
80 UH 17 [12 55 І 11 Маг. ПИ.. 
1 12141 40/19 8] 28 Feb. (GS... 
38 | зін 21/41 90 | 19 Mar. (75).. 
$ | a7 | 18 52| 7 38| BE Ma. (87).. 
35 мін 34113 431 26 Mar. (85). 
ñ 2|49 55 |10 58| 18 Mar. (T5.. 
31 | в 27| 2 11] ама №. 
0 82| 80 58 | 8 88| эв мас (88). 
40 | 40 | 36 30 | 14 36| 18 Mar. (19).. 
и | 1|30 48| з Мые. ñij.. 
42 K| 7 83) 8 l| s Mar, (TQ)... 
l4 17 | 28 4| 14 | 10 Маг, (09)... 
Ed 45 30 |386 340115 аб | 27 Mar. (87).. 
: 16 зім 1|4 ai In Mar ai. 
| 47 $8| 9 39| 38 52]| 4 Mar (85).. 
| 10 7/25 10/20 4| S5 Mar. (85... 
50 80|40 43116 11| 18 Mar (13: 
al 32 | ва 18 |22 29 | з Маг (04). 
52 ав [11 a5| 4 44| 92 Mar. (ві). 
24 s |a 16110 Sa | 4) Mar. (70).. 
5% 10 [42 44 |17 7 | за Feb. (99).. 
за | 32 | 585 № 20| 18 Ми (17) 
4 57 88 i18 Gh) 5 22] 7 Маг. (66). 
Е 29 47 | 20 33 | 11 a5 | 20 Mar. (55).. 
0 ola 86/17 58] 15 Mar: (15).. 
31 1 | +0 26/40) 10 | 4 Mar. i03).. 
4 2»|15 87 | 4-23 | ва Маг. (80). 8 
E "4 81 [31 №0 |132 sa | 13 Mar. (72)..] 
: ñ |41 Ufas <l] 1MaE (ту. 
36 8112 34141 1| 20 Mar. (19).. 
1 lll 9] 7 14] 9 Mar. (£5)... 
ay т | 31 з5 [14 40 | аң Мы. (87).. 





f Se footnote pi, Tii above, 9 Sew Text, Art 1Ü] above, paras 2. 
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Ры ТА JE IND, LIN E ута 


ТАВЪК 1. Кола. "7 
Lumulia paris — TOON of м сие. 4 МЫ — Прав of е товага хунойе revolution. 












І. СОХОПЕНЕХТ УРАН. IL ADDED LUNAR MONTHS. 

















Samvatssri., True. 
| “Time of the | ‘Thue of the | 
Каан A. D Luni-Salar av eipressed. im ы іш | | 
ч ; (Northern) Name wf | — a" | 
rurreni month |. | == 1 
nt Masha | 3% 2 І. V 
абзы. 22 2 š | š " 
z. : 
4 | в 7 8 9 | 10 | 11 | 12 | 
755-50  |*]880— #1 |14 Vikrams,....|24 Sarradhórin. |... usu ei eres S| a | 
465/150 [Leu 700-57 | 1381-89 [8 Vrida.. ..... 43 Virodiin.....| $ Sia... ОТАУ | 29. dog мт a | 
468411305 Пе) | 781-55 |1562- 53 (16 Сийгайййш..Ї24 Үйгиа.... ie rrr so eso a ar aure Ека e | 
36831506 ча ОИК 758-38 | 1588-84 17 8шЫһдшш.....# Кїшт.......|.......... „ислн аш 


*1554— 55 [18 Тйшшш...... € Nandaus. | 4 Ааш... ова — та | 2.314 
1585- 8б [19 Рыңта:... [27 Ураза... ла | 
MT Je ii re eee ПЕ Паз, өр .... 
1 


1587 ВВ [2] Вагтайі...... 9 Manmatha....| 9 Valdkha.... eE 29 | 6.840 | 
2 Sarvadhárin , [30 Tiarmukla , ( т 


4888 1807 [1042| 891| 750-60 
687/1505 11643 760-41 
40851500 | 1601-43 
44891510: 11443) 762-83 
4600/1511 34 103-04 
И111518 11047) 904) 704-65 
10211518 11048) 991) 785-00 
931514 11649 700-07 
9411513 1020) 187-08 
251516 165111000| 765-69 
951517 [10521001] 760-70 


- — — 


во [има ва | Пока о Неро 


eee ee ee ee = баша: = 


1 
x 
= 
"É 
е 
шашин = мы &- k 


<a. т иене 


4601/1318 116841008| 770-71 
40081319 16541008) 771-78 
4699/1580 1488 1004 772-75 


5 
Е 
и: 
Е: 
š 
Е 


ван фрази ТА. 


„(vas | 9.184 | 21 | 0.008 


(41001121 1650 005 778-74 
[7011 522 (14057) паль 


фтор... лэ 


. | š Srávanu.....| Vaga | 89:508 | віз лр 


ч 
аьа Reels soe te bleh as eee 


БАС ^M | 9.193 
| 


нее аке ое аре ee ee 










— 6 ا اوس ا سے سے 


— В 


...| штар | 39.357 | 00 | 0.280 
| 6 Hhádrspeda..| 9097 | 29.091 | 413 | 1.348 


....... . а рач ТТІ ТЕТІН! 


Ё 
ñ 
-- а те зов e 


1606— 
| 1007-- 
"в. 
1009 10 


- 


= = 





дол] 185-86 | НМ0-11 сна 
и ре Бага ык = 
ВО Башшуа, Ne. 49, wae enppressed in ihe north — 
i i š иш, 
a \ 4 4 4 





ы 
= 
% 
. 
- 





Ж Ру s" («a MA eu Y e 
' THE HINDU CALENDAR хан 
! TABLE 1. 
O (Cok 23) à — Distance of woon from зым. (СЫ. 34) b= moon's man anomaly. (Col. 35) c — тигі meau anomaly. | : 


HI COMMENCEMENT OF TITE 


Solar year Lami-Salar year, (Civil day of Chaitrn Sakla st.) | 


(Time of the: Mesha вай галт) 


18 





ее 
т заар в 19 381 16 Маг. (70: МА Wed....| 189|.5079890| 230) РАЯ 
эз мін мін 51| S Mar (04..| 1 Sun....|D-eri—.9n|9760| 77| 21014683 
lu Bm ul в а | go Mar (B&..| 1 8u5....| 899] 000] 190] 49] 9704684 
ў 


45 4111 № 1 Mar (723..| 8 Thur...| 370/.210; 15; 897| 239/4482 





IF 30 |] 51. 19 | 30 40 1 Маг. (88)..| # Тнез.,..| 295.700) 290 790) #11 4686 
1 p | a s| 2 ча | 22 Mar. (81)..| 2 Man....| 207].501| 204| Tin| 362/4697] I 
G |52 15 54 | 11 Mar. (70)..| 8 Fri....| 296].078. 140, 963| 23314688 1 
37119 41115 4] 98 Feb. (59),.| 8 Tue,..| 235), 599. 16] 411] 2014680 
19. 80 | 53 15| 21 19 | 15 Маг. (15..| 2 Man....| 305|.915|. 30 347| 252 4600 
i | F&F to 42 | 7 Маг, (00).. 6 Éri....| 1956/.594/90926| 194] 2224001 1 
т 45 | за 81| 9 45 | 20 Mar. (85)..| $ Thur...| 208/.000/0961| 180| 27314002 
13:57 89581537 16 Мах (18... 3 Tuer...| 327].981| 178| 181 2454608 h 
| 8) 10] 55 25122 10 4 Маг, (08..| 0 84.....| 8585-4153 БЇ Bst) 2144404 à 1 
F я 22/10 56] 4 32]| 93 Mar. (82)..| & Fri.....| 91|.273| 851 ТИ) 9654006 - 
з | 38110 851 18 Маг. (72)..| 4 еа...) 9141.039) 300| 680| 43714090 1 
14 47 [41 59| 16. 48 | 2 Mar, (61)..| 1 Sun....| 203],870| 178) 527] 3084097 
sz 0|57 31|23 0| 19 Mar (79),.| & Fri....| ті 2199871) 477) 255/4698 7 
з 18 |19 2| 5 № B Mar (607)..| 9 Tuex...| 9607808) 274) 294 4009 = 
9 25| 98 4 [11 25 | 27 Маг. (56)..[ З Mon...) 69). 1770782) 210) 275/4700 
is Fj Fir 381 11 Ма 076,.| 0 846...| 314:64410986| 94 247 4TOI 21 
31 50|59 37|23 51| 6 Mar. (06)... 5 Thur...| 8819088 210) 977| 2194702 \ | 
4 3115 a| a B| аз Маг (85..| & Wed....| 312.030] 345| 913| 971/4703 А к. 
і і» [20 40 | 12 18 | 14 Mar. (73)..| 1 Sun....| 181|868| 121| 160) 24014704 


ип 11][18 ШШ | 5 Mar. (02)..| 5 Thur...| 51,.153/0997| 607| 20014705 





za |+ 43|40 41 | 21 Mar ($1)..| 4 Wed....| 133].399| 31 542 2604706 | 
454111 li| E RH | IO Mar. (69)..| 1 Sn....| 136|.408/0907| 391] 209.4707 
Пп біз 46) 28) 6) BT Fol ($9..| $ Thur...| 06/.1989788| 238 1994704 
11: 17 | а8 17] 19 19] 15 Mar (77).. 4 Мед 82 З480811/ 174| 95014700, 
2$. Әін 49 | 41 BE | 7 Маг. (07)... 2 Мов...:| 293.000) 85%) 57 88234110 
| 38 Маг, (87). 5 4419 20| 7 44| 26 Mar. (85)..] 1 Вна....] 900].й00] G6; 003) 27344711 
п із мін 51| 10 Mar. (75)..| & Fri....| 323]. 909| 281| 577| 245/4718 
ae т | во 435150 9| S5 Mar (65..| 8 Tass...| 100/480] 154| 724| 2144718 
Q4 [5 55|] 2 28) 93 Mar. (83)..| 2 Mon. ...| 213].039| 191| 6^0] 9654714 
E. f See footnote p. liii above, Ф See Text, Art. 101 abore, рага, £ 
k. 





. 
AE K j к kL 
исэл, ох... "эт 4 | 


Звы іы а 


E 


- 


` 
В. 
ь 








10189. 
1814-15 
1815-14 
“1818-17 
1017-18 


ШЕЛІ т та ж в 
| 2 Àivim..... 


1618-158 [5 
1618-20 

| *1620-21 | 
1431-22 


| 8 8ийь.......|.-:--: 
niel d таний... [...... 
«| 8: ШИШ ҮВ....... 
-| Ч Үлтан.. 
г И да... 


„иа Пева... 


dermal. 


0 Ааигы......!15 Урала........... 
1 84 шийм....(16 Сиа йн... 
9 Yurzn.......18 Tims...... 
10. Dhitpi........ 
12 Bahnihánya,.|41 Sarvajil;.... 

| [18 Prumithin....|28 Sarrudhirin . | 
l4 Vikmm.....123 V 
15 Vriha:...... f 
18 Chitrobhiua ..|25 Кїлга.. 


З кт m = m = d të —= 


РЕТТІ 


| -810- 11 | 

| s11- 12 
514 13 | 

B18- 14 

814- 15 | 

| 81-16 

10481 -518-17 | 

(1505 17001049) #17- 18 
5/1586 1701/1050] *&18- 19 
г 1031): :819- 20 
1053, 880-21 


Ahn mom dm а + 


L [17 Buhhimi.....l2f 
18 Táraga..,.... 91 
. (LO Pirihira.. 


вава ӯ 


B Jaya... = hele Еи а ааа ава Ф 


N « - А - ма У 
Д. Ды, іш ИЙЕ Бый; эж 


= 10,0006 of в есік. ЖОШЫ — "oath nf the wsas'a aymodie reeolefion. 


3 демш..., 


| ай аз В | ээс. ай жеє.иЇїй 


1 4 Анн... 


3 Vailikha.... 


иїїєз cdd mace m| 


| -- тт в а у а-а а 


зза ва а 


| 
! 
| 9043 | 29.529 
у 
| 
| 


29,640 


-(berkbeóàaleseseak.a]s 


8 Ұйыаа ....| 5 Srivuga .... 


| 
9835 | 20.475 
| 
Даван 4 [аата ча а в-а 
И ава аа а 
90.001 
| 
каев ае ваа ен + 


Bs в аа 
| 


за #9 [аашаа аа 


voces) 868. | FE TOA: 
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140 | 2.100 
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THE HINDU CALENDAR. Їхххү 
TABLE I. 


(Сы. 93) а — Рішаше of mona from rmx. (Col. 24) Ò = moon's mecs smomaly. (Col 28) ¢ = sun's menn awomaly. 


ПГ COMMENCEMENT OF THE 


Solar year. Luui-Selar year. (Civil day of Chaitru Sukla Ist.) 










(Time of the Mesh saükrünil.) 


Day - 
And Month 
À. D. Week 
day. 
18 14 







507) 23844713] 
954 2044718 


B 35| 13 Mar. (11)..| 85 Fri... 
88 18114 47 І Маг. (14 --| 8 Ти... 

18° 57 |58 41-04! 0| 20 Маг, (1ї)..| 8 Маш... 
8 
23 





28 Маг. (81)... 
28 Маг (87).. 
38 Маг. (87)... 
28 Маг (88). 
88 Маг, (81)., 
88 Mar (81)..| 0 Sat..... 
88 Маг. (87). 
28 Mar. (88).. 
38 Mar. (87).. 
#8 Маг. (87).. 
#8 Маг. (87).. 
98 Маг (88)... 
28 Mar. (81).. 
#8 Миг. (87).. 
| 38 Миг. (87).. 
28 Маг. (88)... 












1] 3 13] 8 Маг. [88)..| 8 Fri.....| 101|.303/9853 
aa] 9 25 | 27 Mar, (86),.] S Thur...) 02.3709888 
38 | 17 Mar. (76)..| 2 Toes... s04| 6x2! 108) 05 
19 41|54 міз 30| 0 Mar (M)..| 0 Sat. ...]o— = 17| 8 

š 036! а ти 
li | 
us 



























04 Mar, (84)..| 6 гі...) 14. 
14 Mar, (78)..| 4 Wad....| 268,.504| S96] 624 
| 8. Маг. (63)..| 1 Зам... 260.507] 102) 471) 20914794 
әп 37 |06 42 |28 41 | 21 Мае (80)..| 6 Fri. ...| 39. 117]9708| 371| 25814728 
з 50 |18 13| 4 23 | 10 Mar. (70)..| 4 Wei. ATG) 18| 54 88014746 
9 2/27 46/11 86| 3786 (5.1 8ш.... 101| 19914727 
15 is | 4a 16 | 17 10 | 18 Mur. @T).| O 84.....| 98285988) 37| 85014788 
48 4A | 23 31| B Mar (07),.| 5 Thor, ..| 212|.084} 197) 021| 222/4729 

5 44 | 95 Mar. (86)..| 4 Wed... 7% &57| 972/4720 









































| 38 Mar. (87), . 9 89 51|11 50 | 15 Мы. (14... 1 Яав... | ШЕШ 
38 Маг. (87). 16 45118 5 Мэс, (64. 6 Үү.....| 330990) 808! 588| 9144780 










24 Mar. (&9)..| 4 Wed....| 110].840/9958| 457| 263/4738] 


ü 

85 Mar. (87).. 29 
lü 351 6 34| I Mar, (71)..| E Saun.... 

47 



















28 Mar. (88).. 4 ‚835 138 4734 
| $8 Mar. (87).. 10 и | Mar. (00)..| 6 Fri.....| 238.084 481 2181 3043755 
:38 Mar. (87)... 18 41 88|18 ED | 19 Mar. (T8..| 4 We... 82590144 118 3584786 
28 Mar. (87).. аз 48 0|п 18| 9 Маг. (68)..[ з Мов... pasi 1) әз тат) 
88 Маг. (88)., 27 Mar. (87)..| 1 Bumn....| 240/9903, 937| 287014738| 





| 
34 9 |18 37] 17 Mae. (T0)..| ü Pri.....| 2201.660 207) 821) 2348147891 


о 81:10 50 б Mar, (65)..| $ Tue...| 109].300|. #3 668: 91714740 
3 | 25 Mar. (54)..| ? Мек....] 172].516| 118] 604| 2534741 
15 | 18 Mar. (73)..| & Fri.....| 176.523/90993| 451| 237|4742 
25 3 Mar. (81)..| 8 Tams... | 145/,.455]0869| 298] 20714143 
) |.31 Mar. (80)..| 8 Mou....| 183|.549|0904| 934) 2584744 
83 | 10 Mar. (09)..| Fri... (95.929779) 82] 237/4745 
5 | 28 Fob, (89)..| & Wed....| 107].321/9004| 965) 1994744 
15 | 18 Mar. (77)..| 8 Tues....| #81.358 28| 901| 2504747 





| 98 Mar. (87).. 
38 Mar. (87).. 
#4 Mar, (97}..| ? 
38 Mar. (89). . 
38 Маг, (87)..| 
28 Mar. (87). 
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| 


| Chairs... | 9140 89.247 m 0.216 | 
E Sekva, -| v — ТЕКСІ. 


т. |тэээ..й. 


Да Деби, „| 9814 1 #0 442 | 488| 1418 


теряя перен абры а а звон броши 


т а ў к а а аа Д й б й шт кча втв а 


те а sie 

| ч 

.| 9 Yalakha,. | 016 ама ‘ga | 0.686 | 
|+» к= Ре ... ч TDI او‎ 


18 нийн. 96041 28.928 ‘gee | 0,786 


Stee Pee eae 4 kwa... aa aa all. a ka k — | 


зЁ рае й й Ы БЕСС РЕГБІ ЕЕЕ КА ет 


а | 8 банш... ‚| 9918 | g9. 730 | 508 | 1.680 
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17 = сайнд * 
TABLE L 


| (См. 33) & — Dislanee of moon fros ren- (Cal. 24) à = тоон! menw anomaly, (Col 25) ¢ — sun's mane anomaly. 














i. COMMENCEMENT OF THE 


Solar yenr. Luni-Solar year. (Civil day of Chali Sakla Tat.) 


Аі Япигие оп 
merian i Ойып, 





(Time of the Mesha anñkrünti.) 





Моя 








ps — — Par wak | Ae Kali. 
nmi Month. By ihe Arya | By the Büryu and Month хэн š = 
A.D айнала Siddhdntn, A.D i281 СІ 
Gh. Ра | H. M.|Gh в Н, М. 1184 | 
18 15 | 17 15а 17а 19 20 | 21 за 23| 24) 25| 1 
28 Mar, (87).. 35 сіш 41] Я Mar, (67)..| 1 Sun 247|.741| 243) 784| 9994745 
20 Маг, (88)... 5 8 |3 45| 97 Mar. (80)..| O San... -| 280.840] 277) 721| 9734749] 
88 Маг, (88)... 50 50| 9 S586| I5 Mar. (75)..| & WeiL...| 235/,705| 153| 548| 24344750 
23 Mur. (87)..| 4 31118. 9 | d Mur (64%)..) 1 Зон...) #481.794 29| 415| 2124741 
38 Mar (87)..| 15 aa | 39 21| 33 Мы. (44)..|06ш,.... 15],945| 63| 1| 36314752] 
29 Маг. (88)... 87 34 | + 34] 12 Mar. (71..| & Wal... | E11|.683]0030. 18A 2384753] 
| 38 Мағ. (88).. ш М [10 44 | 29 Feh. (0)..| 1 Sun....|9—sf—.em|US15| 4i| 2024754. Е 
38 Маг. (87).. 58 87 |16 59 [ 19 Mae. (78)..| 0 Бай... 9-н - ми 830 981| 85314751) 4 
| 28 Маг, (81... 5 59 | 23 12 ^ 9 Mar (809). 5 Thar... 100].300 64) 888 223 4700 
39 Mar. (88). 17 за] з 834| 38 Mar, (87)..| & Wed... 107|,381| ой] 801] 27014187 | 
| 26 Маг, (38)... a 2|Hn 87] 16 Mar, (10)..| 1 Sum....|  321.0009974| 648 24514758 ( 
| 28 Mar. (81).. ш и 40 ñ Mar, (05)..] & Fri.....| 308]. 188] 542) BITRATE | 
| 28 Mar. (87)... 5b 519 | 34 Mar (88)..| 4 Wed...| 54.252/9885| 481| S60|4760 | 
| 29 Mar. (58).. 7 51| 6151 18 Mer, (52)..| 1 Ban, ...| 87|.1198197604 278) 286141011 қ 
8 Mar. (88).. 20 8 | 18 87 | Ў Маг. (68)..) 6 Fri...) 896), 08/0078) 162) 20T|4763| 
| 38 Mar. (87)... ag 40 | 19 40 | 91 Mar, (80)..| 8 Thur...| 230.600] 9) 08 2584104 
/88 Mar. (8T).. 45 11 | 0 52 | 10 Маг, (09)..| 2 Mon.. .|g—es—.se U885| 940| 2927/4704. 
| 39 Mur. (88).. 87 4 | 7. 8| 28 Feh. (39)..| 0 Sat....| 119|.357| 99| 829| 1994705] 4 
| 29 Маг. (88).. 10 14: | 18:18:18 Маг, (78)..| 8 Үн.....| 188408) 184) 165) 20114760 | 
48 Mur, (87) 22 і [19 40] T Mar. ()..| 3 Tues... |.180| 10] 018) 22014611 + 
| 23 Mar. (87) 33 іт [Н 481 26 Мдх, (585)..| 2 Мав....| 148|,426| 44| 548) 21114768. | 
29 Mar. (88).. 41 48 | 7 56 | 15 Маг (14. [ё Fri....] 14714410020] 395] 240/4769| | 
88 Mar. (85). 0 30 |14 В] В Мы. (03)..| 3 Tucx...]. 78j.234]0796| 242| 20914770 
$8 Mar, (8T). 18 52 | 90 31 | 33 Mar. (81)..| 2 Mon....|. 971.293:0581| 178| 2614771 
29 Маг. (88).. 28 33 | 2 858 | 12 Mir, (71)..| 0 Sat... .] 2881.714 | 62! 2334778 
#9 Маг. (88). 87 55| 8 44| 1Мш(бІЛ..| 4 7764... 2/2 19921) 000) 30214113) 
38 Mar (88). . 50 98 | 14 59 | 19 Мае (BO). | 8 Тае... мма!0055| 845| 85814714) 
|38 Мш 187). ° 58|81 1| 9 Ма, (08.11 8ша....| 173.844| 170| 188) 88314113 
39 Mar (85) 15| в 39| s 4| 95 Mar. (87)..| 0 SaL... | BB. 904) вау 27/4776 
| 39 Mar, (85). #7 1| 9. 301 17 Ми.(10)-14 Wal... .881| 50| 513] 94514777 
T | 28 Mar, (59)... 40 15. 49 | 5 Mar. (55)..| 1. Sux....| 205|.615/0956| 359| 9154778 
ËS Mar: BT). 4 [зе | 54 Mar. (83)..| 0 Sak.....| 385|. Ta 900) заь! 96614770 
_ | 99 Mar. (88) 5 36 | 4 14) 13 Mar. (T3)..| & Web... | 15/.345/0860| 1434 2554790 
T nn жікте Be Т, Ан, 101 зьле, рыз, 9. 
А 13 





1019- 30 $3 Siddhárihin...| = Ұйымы... Я Грані... 
“1680- 81 |54 Handra......| 8 Sukln. —— 
1681- 88 


1882 83 
1683 84 
*|ü84- 85 


Ї1885- ВИ 189 КгоБапа 

1888- 87 0 Kshays. .... зб рышы... EE ttr MV 
1887- 55 | ] Prabhua ...[l dérara 22. qha.. .| G7 29.913 
“1888- 80 | 2 Vibhava.. ...|12 Hehudbdnya. |.|... 


1830- 90 | $ Sukla........|13 Pramáthin. І... жан : 
nem ..]4 Vikruma |... Тез аб вай 
1591- 92 | | «з Уга. о ААТА ИФ a 
*1002- ЭН. | в ; MUN | 25,827 
1898 94 син ide | | 

800-70 | 1694 05 | 8 Быйха.......118 Таи І. | Наз дърва аа 

970-71 | 1095 90 | 9 Yuvan.......|19 Párthiva Ыыы. een [san | 

811-713 "1496- 97 i 

872-74 | 1607-93 

811-14 | 98-099 118 

814-13 | 1699-700 

875-16 |*1700- 

576-17 | 1701- 

977-78 | 1702- 

818-79 | 1703— 

an 

BASI | 1706- 

881:88 

888-53 

5531-54 |*17(4— 


! | 1 
о фото Фея ғ 


г өлі | man 


x 84.722 
18 Türpga......[: 
19 Pirihim.,...|£ 
Ію Ұуара...... | | Ма. г 
31 Загтай.......| alus ДЫ ОЛ NER... | 


ив | житията 


= E Ia m в б і == 


ететі .. 


106. 44,118 | 
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THE HINDU CALENDAR. ' Ix xix 


TABLE L 





_ (CM. 93) « — Distance of moon from ama. (Col. 95) 5 = moon's meen anomaly. (Col. 95) е = sun's mean anomaly. 


ПЕ COMMENCEMENT OF THE 


Solar year. Luni-Sülar year. (Civil dmy of Chaitra Sukla Ist) 


| t Buurie un 
(Time of tha Mesha sxükrünti ) meridian oF Uain. 


Мота | | 
Тау Age | 


By the Arya Ву the Birya 
Мін Siddhánta. A. D. 


ela pad] 


Lanni, puris 


elapsed. ТА 


си та ном |н ом. 
Покана | 


1 


ы 
Эс 


158 Т 18 


29 Маг (B8). | O Sat.....| 20 3 Mar. (023).. 
#8 Mar. (88)..| 1 Sum. ...| 36 21 Mar. (81j..| I Sun.... I 25914789 


|» Mar. ша 4 Mo....| 5l | 10 Маг, (69).. с ц. 235/4783 | 


| 99 Mar. (88)... i W.| T 17] 2 38 Feh. (39)..| : A Eu 19941841 
| 5 Thur. . | 19 Mar. (15..| 2 Mon... i | 628) 45114788 
0 Ра... 15 ; 30] 7 Маг. (07.. — i 220/4784 
Ü Bat... в | 25 Миг. (84).. ай... 2004787 
12 Mon...) 9 2 | 15 Mar. (74).. mE .ا‎ | 250| 240/4788] 
«| 8 Tum... j | 4 Mar, (59)..| & Fri... | 180]. ацан 
;| 4 Wed....| I 33 Маг, (84).. 
-.| 8-Thur...| 5 | 3 | 12 Mar. (71).. 
0 Sat.... | s | 1 Mar, (80)..| 
L Sun... | ‚| 30 Mur. (79).. 
“| В Мин... j j 8 Маг, (88).. 
. | 8 Tum... 97 Маг, (86).. 
:| 5 Thuz.. | | 16 Мш (15)... 
Гб Фа... т |а | 5 Маг. (64).. 
‚| 0 Bat.....) 44 T 1 | ) 1 | 25 Mar, (83).. 
| 3 Мол. ... 4 | 13 Маг, (18... 
| 3 Tus... | f 3 Mar. (62).. 
$ Ми... l | - 343 Миг, (ЕЗ... 
..| 5 Thur. 40 ( : I0 Mar. (70)..| 
| 0 Ss... 29 Мағ. (88).. 
IEL Sua... 17 ДЕ. 18: Маг, (11)--| 
8 Моп....| 33 ц 1 7 Mar, (60).. 
3 Тага...) 48 | 35 Mar. (85).. 
‚| 5 Thur...| 4 | 14 Mar. (13). . 
6 Fr..... | | j : 4 Mar. (63). . 
:| 0 Ba... | 33 Mar. (82).. 
13 Mar. (73)..| 
l Mar, (60.. 8 Тағ...) 164.77) 1 





‘ta Рраччи 


| See footnote p. Hii abone @ See Text. Art. 101 abere, para. 3. 


т 
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HM L 
lunalicu-peris — 1000s у а T А 4 йш = Чай И е мен LLLA 








Запггаїаага. True 


Time of the Time of the 








байын) | те | z == | 

ийейин: 3 | в ЗЕ = 

5 в | 7 8 9 | 1o | 11 | 18 
1710-H (за Уі... TT A E А Ан! 
1711-18 |25 Кз... +d Plara........| 6 Bhülragula..| 9654 | 25.9682 | 400 | 0.000 

8B | *1719-18 36 Naudata, ....|88 Suhhakrit...,|............. ^ З 

1718—14 T Viaps. ..... 87: бойань.....|.-..--24-44-4| нг 44 |... a, 

1714-15 128 Jay2........ (38 Кта... 4 Аяа... | 0900 | 29.700 | 263 | 0,849 















[45171638 1773/1122]. я 1715-18 
| *1715-17 
1717-18 


9 МашлаНа....!39 Унчйүвй,...!.......:-::-..11.::41. 
31 Hemalunba... 4] Plavaüga.....| 3 Jreshtha., .| 9095 | 59.085 


1718-10 |38 Уйшвы.....з кны... .......... e аа ЦЬ ese 
^ ATI9-30 [38 Vikürin...... i 7 Mim... шта | го 109 / 125 | 0.954 
"1180-81 Sarai... ék Shirk. а "eer 
1731-32 [86 Ршыш........ Іш Yirndiakrit... Е cel n RR 
| | 1799-98 E 146 Рат... рани s 9789 | 20.277 | 228 | 0.954 
E — l... .. 
| ват *1724-35 |38 Krodhin..,. дена Foris ae Lad Еда ое ае 
48211048 11188:1183 1 | 1722-26 |39 Viivirum.. О Вон | ауына. 9234 | 27.872 4 | 0018 
4828:1849 1784 1183 # | 1720-37 40 Бин. дебе И неа Чиж [учат 
329/1620 [178/114 8 | 1787-88 |01 Plawñpa..... 81 Рїййаз,. | .._,..._...../,.....]........|......|.... 
$ | “1728-20: 142 Kflzha.-.....152 Külsyukta,.. | 9 Vaizikha....| 9851 39.448 | $50. | 0.540 


4831/1052 1787111306 

8841658 178811187 0 | 1730-31 
4533/1624 1789/1138| T| 1781-39 
15341055 10011199) 907- 8 | “1788-48 
835 1650 [1709111140] ooa- 0 | 1733-84 
361087 1110811141| 000 10 | 1794-5 
[48871658 [17981140] 010- 11 | 1735-86 
3381599 1704/1143! 911- 12 | *1y34-37- 
[U LOD 1795/1144) Ul3- 18 | 177-35 
84011881 11700/1148| 014-14 | 1758-40 
34111883 11921140 914-15 | 1749-40 
84211643 17981147) 915 10 | 51140-41 و‎ а = 

38441464 17991145 916-17 | 1741-42 |58 Durmati..... 8 Prujüpeti, |. | 5 #гїташ.:.. | 9692 | 20.070. 


h | 1780-00 43 Saaniya..,.,. [53 Siddhdrihin..| ......... — 


44 Sülhimos....|54 Rawira;.....| 6 — 0796 | 89.388 
As Virodhakrii,..|55. Durmati. . З — = 
48 Галданы... 36 -Dundubhi ее 
7 Pramidin...,. 47 —— 4 (шь. ТЕГЕ 

» Жиш... 19 Коёны- а a J 
50 Amin ,...... 00 Kaluyn......| 3 Jyeshtha,,..| oraa | зар | 458 | 137% 
51 Pingala......| 1 Pralhnea.....]...... MS mU 
52 Külayukta....| P Vibhevn. ....| 7 Аа... s 19.843. bá | | 0-4% 


Tee P ane She Pn eee 2 oe ea le 


900- 
Pil- 
aie 
19011631 11786118). 908- 
ши 
pii- 
806- 
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T в 
ЖИЕ НІ = Я 41 юэ d$ Ї 
г. 


W 


= { я же 


17 | 15а | 17а | 19 


45 24 80 Mar. (TW. . 
4 tit Ü Me. (08)..| 0 Fri... 
10 31 BT Маг, (87). 
9 | 13 89| 1 ü | 14 Маг, (15... 
30 | 
з 
83 І.Н 18 Mar. (13. . 


81 Маг: (90)-. 
11 Маг. (70)... 

| 238 Mar. (58).. 
| 17 Mar. (10m... 
T Mar. (06)... 
20) Маг, (85)... 
14: Маг, (74). 
4 Mar, (13). . 
33 Mar. (82). 


— =. 


ai. 
(88. 
188); 
(55) 


- 
л 


p € 


LL 
LL 
“29 Mar. 
$8 Mar. 
(89 Mar. 
99 Mar. 
= 
+ Ми. 
мы. 


ETT Я 
Ps 


m < (а 4 


12 Маг, (11)--11 
39 Тв. (00)... 
19 Миг. (18)., 
8 Mar. (01).. 
97 Маг, (86). 
14 Миг (16)--1! 
5 Мағ. (04).. 
24 Mar. (89)... 
14 Mar. (78). 
З Маг, (04)-.| 
81 Миг. (#0.. 
10 Маг. (69)... 
Ф0 Маг, (88).. 


ат мае (17): 


1 Mur. (81... ! 





: ын | "m. 
سک‎ ЁС: — NDAJ = | = ! 
ҮҮСЭХ Га _ А " , М ч 
EU d 7t J Ж, Р =ч; | 


TABLE 1. w | 
, Luenation-parts — 10,000 of а вий, 4 ШЫ = "uth of the moon's synodic revolution | 










1743-44 
* 1144-45 
11745-44 
1748-47 
1747-48 
*| 748-49 
1748-50 
1750-51 


пита а 

































яа-зтжфайкааааз|іӛс йа: ë 























| 1781-52 | & Рай... J 
* 1183-53. | 6 Aúgina..... | 509 | sa ser | 845 | 1.185 
1753-54 | 7. Srimukha . po EM LACER es в | 
1754-55 | В Быға... “р ен ЕА! 
1755-50 | 9 Yuvan....... | —..] seno | | 9 | 1.87 | 
“1756-57 |10 рыш... ЕЦ КЕН ы 
1757-58 iY iam. ..... иша... 8878 | 29.0234 | 14 | 0.429 | 
1758-50 [12 Bahudhluya.. фес Сато аа нығая) | 
91760-61 [14 ўйашта..... | 9924 | d 887 1.971 
1761-52 [I5 Vpaha....... — аа eoi | 
1762-63 [16 Chitmbhünu. . إا‎ 
1768-64 [7 Subhünu,... .. | 5 | 0,015 
“1104-65 ИВ Тїлиа...... | | 
1785-04 19 РічЫта..... фаль ка 
1786-07. 180 Yywya...... | 9.883 | 
1707-65 121 Survajit....., E ! 
*|708-00 199 Sarvalhürin.. 158 | 0,474 
1769-70 (23 Virodkin.....]93 Уни. — 
1770-71 84 Vikria..... ығыса За Бы ыл joa А | 
1771-72 |25 Kham.......|35 Flava), 348 | 1.026 
91778-78 |86 Хашааа:.... 
1778-74 |87 Vijaye.....-, Қ! 
1) Wubhakrit, Ne, dé, wat suppremed in the unrth, 1 
4 а 
n 774 Ba " жеке. -әмі- I A x — = 2 ——— — f 







EÜ Mar, (88). 

! 80 Mar. (Bi. - 

ТЕСТІСІН 

| 20 Маг. (881.. 

90 Мм. (88)... 

39 Маг (89)... 

29 Mar. (85).. 

Г | ap Mar. (89). 

| #9 Маг (58... 
| 


W April (99). . 

10 April (100). 

| 9 April (100). 

9 April (99). . | 

š 9 Ари! (09)... 
“| Мари 000. 

9 April (100). | 

9 April (99). . 

9 April (99). . 

10 April (100). 
© | o Apt 100. 
| 9 April (909). . 

9 April (99). . 

10 April (100). 

` | 9 April (100). 
Û Pamio.. 
| *" April 99). . 
10 April (100). 


à 


(Time nf tho Mesha saikrinti.) 
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28 Mar. (85). 
15 Маг, (141. в 


Я Маг. (88).. 


5и:5-.252Л1.Ё5.550 .558 


чье. вес = 


COMMENCEMENT OF THE 


Luni-Solzr year. (Uivil dmy of Clhmitrs Sukla ls.) 


Day 
and Month 
A. ÚW, 


18 


















4 Маг, (88... 


| 98 Маг. (B2). . 
18: Миг, (711:-1: 


L Mar. (000. 
19 Маг. (79). 
® Mar, (07). . 
27 Mar. (58). . 


17: Маг, (16)... 


à Mar. (бё)... 


à April (94) X] 


24 Mar. (83).. 


13 Mar. (72)..| 8 
| 31 Маг, (01)... 
| 20 Мағ. (179)... 


8 Арий (98)... 
39 Mar. (88)... 
18 Маг, (15)... 

ü April (04). . 
#6 Маг, (83).. 


| 15 Mar. (14).. 


3 April (88). . 
21 Маг. (8l). - 


11 Мае (TU).. 
30 Маг: (59).. 
19 Mar, (79). . 


T April (97). 
B5 Mar. (57... 


17 Миг. (16). 
4 April (95). . 


24 Mur. ($3).. 


269/4544 
358 4845 
: 2810/4544 
| apol aqul 254| 633| 2624547 
-| 281|.801 48114548 
‚| #ТЇ|;81% 327| 2004540 
ат) 39 191| 4550 
144] 439/0915 3304551 
129.357 0040 | 2034522 
‚| 344], 7821 164] | 
43.129, 3| 
EE ; 
88 1149094 
| 458]. 1350881 
11735119580] 8 
1|. 021/9780 
10 00519710 
:|:184| 408 8085 
859) 158 100 
"mE 158 244 
| Lea) seo) 109 
5 .018/906 
198):585| 2 
.| 167| 301/9894 
30 0879771 
21|. 063/0800 
138] 414] 30 
060) BE 
































































































































1 1, | й 


„НҢ 


Lanter = авец of бі Se at eee ee 




























040-50 
UMi-51 
951-59 
952-63 
963-24 
954-55 
Diff 

1188| 954-57 
957-55 
058-54 

8421191 950-80 191184- 85 128 Krodhin,.... |ж 

11921 00001 

1194] 051-02 

1194| 902-08 

Pm 963-64 

964-55 

84811071) 068-00 

18401108 006-07 


29.918 | 490 | 2.010 
| 35.779 | 142 | 0.426 
8.060 | #17 | 0. ын 


авла ааааа4Ї ад а4ч4йЇааайй o 


25.200 | 201 10 661 
| 


w... р аша а варача ао 


| 


E 
28,080 | 344 | 1.032 
ва ь . | ф ли л “а | 
Ню = 
$9.9 | 208 0,904. 
FI ERU ақ» 


39.289 | 244 Гола 


Б-48:54:71-1:4::4-4.1 ътт л үл w..." 


300| 968-69 


ч в а аа аа јана аъ а аана тт 
f 

28,108 | 654 | 1.902 

ЕЖ ьа .....-|«жжежез-і 


z4s]aese4sélakasess4éjasaürc[amstcs 


| 9700 | 29,280 | 234 | 0.699 


сон j ёфта ёф вна ё јаз е а үс: 14 cat 
К. 178 | 0.534 


Віда тур -sjc&saeia mur RS[TT-—*-** 


59 Krodham....|lO Dhltri. . 





ч 1 Ч — eh Ет 
14 TABLE I. 
| (Сы. 33) s — Jaume of moom from mua. (Col. 94) à — mons mens anomaly. 
- | Ш. COMMENCEMENT OF THE 
| | Salar year. | 


(Time af the: Mekka зайкі) 








in, 
wad Month By the Sürya 
ك‎ Week Siddhánta. 
iny. — — 
‚|. Ра | Н. M. 
13 14 158 17a 
9 April (99). .| 0 Sat... pn зію 35 
10. April (100). | 2 Maa....| 18441 4 37 
9- April (100). | 3. Tues... зз 5113 30 
9 April (09)..| 4 Wed... | 47 MIM з 
9 April (90), .| š un м кін 15% 
10 April (100), | 0 — 18 | те 
9 April (100). | 1 Sun. ^ 1|13 40 
9 April (99). .| 2 — а арш 33 
9 Арт! (00),.| 3 Ти...! 59 за нн й 
10 April (100). | 5 Thnr...| 14 4) 45| 8 18 
8h April (100). | û Fri, ...| 30 за |i M 
1 April (09)... | 0 Sat.....| 45 зі з [зо ща 
10 April (100),| 8 Man....| 1 т | № » 
10 April (100). | 8 Тик... | 18 зо 
4 | 9 April (100), | 4. Wed....| 32 зю зе іо 41 
а” Ü April (99). .| š "Thur; ..| 48 в ща 84 
: 10 April (100). | ü Sat, ...| 8 | w | в 4 
10 April (100).| 1 Sun. ,..| 19 24 58| 58 
9 April (100). | 8 Man... .| 34 4) 99 |16 12 
| 9 April (99). .| 8 Таға... 50 55 -1|3 $4 
> | 10 April (100).) 5 Thar...) & п мат 
| W April (100),| 6 Рті.. .|31 T 4110 49 
| В Арай (100). | 0 Заг... | 36 зи з 
үк B April И. | 1 8ин,,--| 88 в тн 1 
1 10 April (100).| 8. Тэна....| 7 13 a8 | 5 #7 
м 100 Арт (100).| 4 Жә... 24 29 10111 40 
f 10 April (100).| 5 Thur...| $& ц 41|17 58 
10 Apri (100). | € Fri.....| 54 в 15140 в 
| М.Ара1101.| 1 San....| 9 i w| a iA 
| 11: Арч (101) | 2 Маб... 25 8) 16 | 12 50 
|. 40 April (101). | 3 Tues... .| 40 ви ва 
30 April (100):| A Wod...) mA в пін ы 


f See footnote p. liii abere, 








(CoL. 95). 


= папя тийн авнаа. 


Luni-Salar year, (Civil day of Оћатіга Sukla: 1st.) 





Пир 
ши! Month 
À. D) 


18 


18 Мас. (12). 
1 April (411, 
20) Маг. (80), 
5 April (88). . 
39 Mar, (EB). 
19 Mar. (78).. 
8 April (0f), . 
25 Mar, (84),. | 
l4 Mar, (73). . | 
8 April (98), .| 
32 Mur. (82).. 
11 Mar. (0j. .| 
430 Маг, (80), : 
an Mar. (TW). . 
35 April (UB). . 
#7 Маг. (ВА):. 
16 Маг, (151... 
3 April (1H). . 
23 Mar (83).. 
14 Маг (75)... 
1 Арі (01),, 
21 Маг (80). 
8 Арий (00). . 
39 Маг. (88). 
18 Маг, (117)... 
б Арт! (ІМ)... 
25 Маг, (83).. 
15 Маг, (T4). ; 
3 April (93. 
24 Маг. (83), 
12 Mar. (135.. 
81 Mur, (90). 











Kali. 
Ё ғ 
24 ^as | 1 

Ln „| 213 5010021 т 2034878] 

) Sut.....| 2411.723/9968| t07] 25414577] 
4 Wod....| оты! ail seslere] 
$ Tus. к] оз онто, анну ато ато | 
І Яши. 194,900] POETA 2404880 
à Fri.....| 808.918 8001 757 21914951 
4 Weil 2.072 — 1| 657| 267 4882 
| 8u8....| 910980978 вш! 23A|4RES 
5 Thur.. 8102410759) 3511 20014894 
(4 Жм,...| 68). 1890/0787 а 2544883 
% Mun....| 364.702. — 1i 171] 2214586 
ü Fri.. 86|. 108/9877 M 198/4881 
5 Thur...| 11 dedo oaa 3404585 
Ñ Tues, 145|. 444, 120! 837) 2231/4889 
2 Mon. 164. 489 Б Tra 7914890 
ñ Pri. mpm) s 621| 241/4581 
3 Тан... Sal. 240001 ài 408) 21148921 
8 Mon.... | 167]. 5019047; 404 84214894 
B Fris... | 108) 309899) 951] 83114894 
4 Мы. ...| 334 55] #7 
d ез, с. 8111. 5181 71 
0 541. 191. 051 057/9047 
6 Fri....| 181.03 
а ой... : | 196. 0881 194 
1 Вии. ...| 148.488 
0 Sat. ...| 228|.654 
4+ Wed....| 225 е 
1 бин....| 187, 
0 54... | 148), шинэ 
8 Thur...| 277/.831| 107 
3 Mom...| ق‎ n 198/4006 | 
1 Яна....! 00.0687 2403907 








— of Ujjain | 






















TABLE L | 
--- — ef a circle. 4 ши = "halb of the son's synod revelation 






z= 8 | 7 











1808- 7 
1807 8 
Jena- p 
1908 1n 
1510-11 
1811-12 
1814-14 
1813-14 
1814-12 
1815-10 
“1810-17 
1817-18 
1812-19 
1819-20 |13- Pramáthin ...|f4 Vikrita. 
“1820-21 |14 Vikruma.....|25 Khari... 
1821-229 


1822-24 |I8 Chitrabháng. . 27 Vijaya. 
1824-24 17 Subhínu.,...]198 Jun... .....| | 


Khaya... II levam.. 
1 Prahhava.....|12: мінуі. |... 
# Vikhawa..... La Primdihin.. 
N Sakla........|14 Vikruma.. 


8 Prajipati..... 16. Chitrnbhlan. "T 
6 Лёдіты .....[17 Зала ....| 2 0795 | 20.178 
8 ВЫ. ...:.. 19 Pirihira.. 29.944 
9 Ұазап.....,.|80 Ұуауа.. 


k. W = í 


552%Е8228Е5522Е8 












Туаға.......|81 Hemalanba,. 
БагтайЪ . „|35 аа 
1850-81 (84 Vikrita,.....| 5 — — 


з Талаша ай 





| 
к= атат ттт 


same | «ве пин 


29.118 | 


вэ лээ! 


| ааа ааш! 


»asasas*| 
En 
ы-і а 


| 835 | 1.005 


(1111.25.72... 7 







ттттттйнет- 8 


M | 0.924 


n | iom 


131 | 2.198 | 


80] | 1.208 
141 | 0.381 
181 | 9,453 


іт 





817 | 0.881 | 


Бай аас тэ 


AEN NE І 





THE HINDU CALENDAR. 


TABLE L 


хсуи 


(Cu. 33) a = Dishrace of Boca frma ina. ` (Col. 24) & — moon's mean anomaly. (Col 85) c — aun mean anomaly: 





Day 
ami Munih 
A. D 


13 















HM April (101). | & Fri..... 
| 31 April (101) 
10 April (101). | 
10 April (101). 
[T1 April (101). | 
11 April (101). 
10 April (101). 
11 April (101). 
11 April (201) 
Н. Ара! 1101). 
10 April (101), 
11 April (101). 
11 April (101).| 0 
TÎ April (101). 
10 April (101). 
11 April (101). 


hu April (101). | 1 


11 April (101). 
10 April (101). 
11 April (101). 
41 Apni (101). 
ПІ Арі (ИП), 
| 10 April (101). 
11 April (101). 
11 April (101). 
Лі April (101). 
10 Арг (101), 
Ll April (101), 
П April (101), 
11 April (101), 
10 April (101). 









































Ü Fri... 
D SaL... 
1 Suu... 







255555202Е55553558!|! 


ПІ. 


25 
37 
ай 


18 
31 


да 


2522-5554 5 858 5 


Я п б ы б ES 
= 


TE 
= 





COMMENCEMENT OF THE 


(Time of е Меша вал.) 








anml Month 
А. D. 


З] Маг. (80).. 
Û Ари (09). . 


35 Mar. (55).. 
| 17 Маг: (10).. 


B April (05). . 
25 Маг. (84].. 
14 Маг, (74).. 

2 April (22)... 


33 Mar. (81).. 


10 April (100), 
80 Маг. (89).. 
18 Маг, (17). 
6 Арг! (96)... 
20 Mar. (88).. 
15 Маг, (ТЕ)... 
3 April (93). . 
44 Маг, (84).. 


13 Mar, (19)... 


31 Mar, (91).. 
20 Mar. (19). . 
8 April (95). . 
88 Мат. (ЕТІ;. 
Ш Мағ, (7. . 
4 April (04). . 
25 Mar, (34), . 
15 Мағ (74).. 
? April (B3). 
32 Маг. (81).. 
19 Арт! (100), 


90 Mar. (89j.. 


18 Mar, (18)..| 0 Fri.... 



























273/4909 
242 4910 
211 491 
2624013 
2314913 





















197/4025 
| 248 4916 
d 
| 26094029 
28814099 
207 4080: 
2594951 
230/4932 | 
203 1944. 
2544934 
біб 248 4995) 
582 214:4936 


a29| 2434937 
| 816| 3134935 










TAB EC 
Lana fios-pirta — 1000; af a circle 4 ши = чый Of the көш) гунде revolufiua, 


І. CONCURRENT YEAR. | IL ADDED LUNAR MONTHS. 


Sanivuluaru. | 
Time Я * Time af F | 
| | P гущи тлітіші ама един. 
(Southern) D — 18 4 15 
Tet З [52 


о 

















10 11 
1012-13 | 1837-85 [3] Hemalamiu... 42 КП, 
1018-14 | 1535-89 Ї 2 Үйлайв..... 43 Зашшуа,....|..2:4-::4-21-4 Egidii ens eee 
1014-13 | 1589-40 (39 Vihdrin...... ЗА... 8 Jrechila,,. | ав 47S | 381 
1015-18 | *1840-41 |J Хаити... Virodhakrit,. la... o, «ТЕ. БЕР ҰР! ыы 4 
1016-17 | 1841-39 > Plavyx....... Рагін Т “Цам, TA es n. аз | 239 | 0. nw 





1017-18 | 1842-43 М Subhakrit. ...|47. Prumidin. ...|..... 
1018-18 | 1543-44 |37 Sobkama..-... 48 Aranda. 

101990 | *1844-43 38 Krodhin.....|49 Rikskam.... 
108091 | 1945-46 
1021-22 | 1848-47 
1023-28 | 1947-45 
1023-24 | “1845-40 
1024-25 154D.50 
1025-28 155-1] 
1025-27 | 1881-5258 р 
1081-98 | 51882-58: 140 РанШййна |57 Ван 1 ` e | wis 39,199 | mes | 0.979 | 
1098-30 | 1654-54 ЗАР 
1029-80 | 1854-55 







аш т шажма іі й шка [ёе 






riens. "| 9506 | $8:106 | ов оем 


+тт#ттттт=т=/ 












“чачы —— pat bed ьа [ё шава ++" 
i 


....| 4 Хама... .| 9720 29.187 ui оты 











1050-31 | 1855-24 | a id grep 811 0.81 
1031-33 | *1856-57 |80 Aunla.......| I Prübhara],. |... "REAL à - 
1022-34 | 1857-54 |: А І. 

1083-14 | 1858-50 3 Jobs... "a re" |. те 







1034-15 | 1859-40 
1035-30 | 51804)-01 
4086-37 | 1361-82 [5 
1087-18 | 1842-51 
1048-30 | 1483-04 
1030-40 | “1864-65 | 











1041-42 | 1564-57 
1043-43 | 1887-05 
103-44 | “1868-19 













| 49 April (101) 


-——— 


Solar year, 


13 


1l April (101) 
11 Ар (101) 
11 April (101). 


I. April (101). 
Vl April (101) 
Hl. April (101). 
11: Ари! (109). 
Li April 101). 
11 Ара! (101).| 
11 Арей (101). 


1l Apri (108). 3 
1 April (201).| 10 
11 April (101). | м 
11 Арн (101), 50 
1i April 108, ñ 
11 April (101) 21 
11 Apri (101). 36 
I April (101). 53 
1l April (1085. Т 
U April (101). E 
| 11 April (101), | | 38 
11 April (101). 54 
41 April (103). 10 
41 April (101) 25 
| 11 Ари (101). 41 
41. April (101). 56 
M April 102. 1а 
1l April (101j 31 
11 April (101). Е 
М. Арг (101), 58 
11 Аргй (109). 


ET 


m 
= 


aT 


` THE HINDU CALENDAR, 


By the Aryn 


514 На. 


IH 


(Time of ihe Mishi жайган) 








































TABLE 1. 


COMMENCEMENT OF THE 


— 















Day 
By ihe Süryn and Mouth 
Biúdhñnin. A. D. 

18 





à Apri] (96). . 
26. Mar. (Bb). . 
и 18 Mae. (78).. 
43 3$ April (04). - 
14 | 24 Маг (38)... 
45 11 April (101). 
17 | 91 Mar, (90).. 
48 19 Мат, (791... 
20 7 Аре (97).. 
il 48 Мағ. (81). 
93 17 Маг. (100. 
34 | 4 April (03). . 
añ 25 Mor, (84... 
58 | 14 Мар, (78).. 
99 2 April (02), 
| 91 Mar. (81).. 
32 9 Арт! (90)... 
4 29 Маг, (85)... 
85 19. Mar; (78)..| 
7 8 April (97). . 
ПЕ 20 Mur, (Bh).. 
10 10. Mar. (T6. 
11 | 4 April (4). . 
18 | | 28 Маг, (83)... 
m 11 April (101). 
Iñ Al Mar. (90).. 
47 90 Маг. (70)... 
10 7 April (98). . 
50 28 Mar. (87).. 
28 17 Mar. (165). . 
ha 6 АрЕ (V5). . 
25 85 Маг (80). 





20 


ё Траг... 


8 Mon... 
D Ба.... 
B FL... 
$ Мы... 

2 Mut.... 


Ü 5L... 


à Wed....| 


3 Тв... 
1 Вип. ..а 
В Тішіғ..- 
à We... 
І San... 


0 Sat.....| 


i Wal... 
Я Ме... 
1 Bun.... 
B Thur... 
9 Tues... 
2*Man.... 


ñ Fri.....| 
Б "Тиг... 


ў Ман... 
BA Fri..... 


5 "Тїшє... 
3 Tons... .| 
0 Sat... ..| 


n Fri... 
а Чы... 





Moon's 


і 


*Pithis 
elapsed 


Ennai, part 
Lit) 


ela 


| 
| 


| | | 
| 985| 165:4918 
| "m 138/9558 

101),488) du 
1475, 441| 104 


118).014| 818 





38.108 14 
эз! 060 9890 
16|. 048/9763 
71, 225/9800 








24 


1213 


3" 


948 
818 
Tat 


001) 


508 
350 
pug 
175 

23 
05% 


xcix 


(Col. 23) 4 — Dinaar of woos from aun. (Col 94) 6 — бома кя гонца у. (Col. 86) e — tawe meau anomaly, 


Luni-Solar year. (Civil doy of halim Sakla Iai) 


At Sunrise on 
merum af Ujjain: 





Kali. 


25| 1 
| 26414939 
233/4040 
| 200534941 

| 25014042 

| 288/4043. 
31114044 
34n 4945 
31514944 
31114047 
888 1948 
230814940 
85814051) 
83114051 

20044153 
1514053 | 





| 220/4954 


819955 
24114954 
313/4057 
| 264/4058 
233/4059 
80214980 
88114001 
224/4952 
21114004) 
240/4984 
81514965, 
347 4084 
210 4967 
808 4908 
2594900 
83114070 








"17231 


CAEDE TS соо 
Lanation-parts = 10,000tk» of e circle. A tithi = "Jaulh of the moon's synodie revolution. 


І. CONCURRENT YEAR. IL ADDED LUNAR MONTHS 


AN СА! 
























....... 


—— 9402 99.406 $27 | 1.581 


к САБ” ...] 0818 | 39.454 | 194 | 0.38? 


5 Sriraga.....] 0921 | 29 763 | 510 | 1.530 
—— | 0888 | 97.98% | 70 | 0.210 


........ .!.......)..--” ....... 


1 —— — igas? 20.571 өз 6. 156 


эээ. г.э.Э а fjes... 


T + ...ц... 
i p" 1.200 
M а Быть. 9973 нт» 
... 
"eem lum IIR TTL 
...... 
217 642 66.-........|р соо тестът! таа с | а тт 


„|а Аа... | 9616 | 35.848 | 409 | 1.427 


š 
........,..4......,1|.2417"7% ° 


| 9 Jgeshtin,... өн sm “ом іча: 


0. poren т Да ань аа“ noes 
- 

441 Минь... 9888 29.654 189 | 0,667 
"^j^ 99 etr MIRI] 


.. 
ww. ...........|:i. .. . [.-.......1-.-.....1.. G 


v — т - 


TNAM. es N , 
ЇР” * THE HINDU CALENDAR. а 


TABLE I 


Ten. 33) 4 — = Distance ef sano from лия. (Col. 24) ñ — mnbg" weam munwaly. (Col. 25) ¢ = апае тейт оозгу, 









I COMMENCEMENT OF THE 


мэн 


Luni-Solar year. (Civil day of Chaitrs Suikly Let.) 











Solar year. 







(Time of tbe Mesha sankrinti.] 





By the Атув 
Siddhünta. 


Hy ihe Sirya 
Siblhánta. 








Gh, Pm, Pa | H. M. 







Н. м, |01. 


15a | 17a 


1 
1 


315: 06114 28| I4 Mar. (135). 
I &) él ню 35 2 April (02). . 
1| 17 0| З 48]| 92 Mar. (81).. 





















Я... az 851| 129] [z 200/4971 
| 0 8a. ...| 300|.918| 155| 466) 851 4979 
4 Wed....| 292].878 338| 2214973 


|- 41 April (101).] 1 Sun.,.. 
H April (101).| 2 Mon... 
12 April (1025.| 4 We... 





















































































































| 1) April (102. | 5 ‘Thur... в 40|2: 81] 9 06| ВАМИ. |3 Ма... mina aa) 9494074 
11 April (101), | 6 Pri... 12 42/48 3115 131 29 Мөс (85..0 За..... а] 84114070 
| Li April (101).| 0 Sat... .. із gs |as |m 20 | 19 Mar. (18)..| 5 Thur...| 299,.897] 2| 21814976 
12 April (102). # Моп.... г 11 9 4| 8 88| 7 April (@7)..| & “ей... 276) 828) 100) 985 264 4977 
11 April (102). | 8 Ти»... 1 20| 24 37| 0 51| 28 Mar; (80| 1 Son....| 70.210 786 
11 April (101},| 4 Wed,... Із 32|40 oji 3] 14 Маз (15)..| 6 Pri. ...| 300|.900. 280| 860 
1L April (101). | 5 Thur... |19 95 |56 40/22 16] 3 April s)..| 4 Wed....| 01|.171/9970| 569 
18 April (103), | Û Sai... п 1 а 399 | зЗ Маг. (82)..| T Bun....| 03|.189]9852| 414 
11 April (I08).| 1 Bun. ... 8 10| 266 48110 41] 10 April (I01).| O-Saf.....| 129.417 842 
11 April (101). | 8 Мон... М 332 42 15] 16 54 | 30 Мағ (80), | 4 ҰҒа,...) 451059782) 199 
11 April (101).| 3 Tues... 200 aajt ajas 7| 90 Mar. (79)..| 2 Man... | 188). МН/9971| 88 
|. 19 April (1035, 2 47|13 18| Б 19] 8 April (95..| 1 Sun... | 185/504 
11 April (104). 9 0|38 40 |11 38 | 28 Mar, (89),..| & Fri... | 285 ..852| 226 
l 11. April (101). E 15. 12|44 s1|17 4é| 17 Mar. (10... 3 Tum,..| 104/.309| 101 
1L Apeil (101). 2|21 mjau 54|94 57 | 5 April(US)..| S Man....| 147.441] 180 
12 April (102). | 3 Tues... .| 3 37 [16 24] 6 9] 25 Mar. (B0..| 6 Fri....| 123).300| 181 1 
11. April (102), | Q іш |18 89] 14 Маг. (13)..] З Тае... 196.878/9887|: 
1I April (101). i aja 27/18 33| 1 Арн (01)..| 2 Мон, ...| 190129700098) 
"11 April (101). 84 тін 588140 47 | Zl Mar. (80)..| & Fri....|. 491.147]079 
| 12 April (102), 4 87/17 80 | 7 Of} DP Apell (00).,) 5 Thur...) 54]. 108108301 
1) April (102), 10 40) 9% 2113 131 283 Mar, (89)..| ! 
| HE. April (101). 16 a2|a5 19. 25 | 19 Mar. (T5.. 
| j April. з. бін з[41 385| T ApilQi.. 
h 17 |19 зё] 7 50]| 327 Mar. (86),.| & Wed... 1981.5 
l 90135 5$|14à 5 | 5 Ma (15.:| 1 5ии....| 1941.588 
u 11 April (101), 17 49 150 39 |20 16| 3 дрн (98).. 
AL April (101),) 2 23 65) +8. Ih | 48 S| 83 Mar. (82). 
18 Ayril (108). о 7|# 42] 8 4L| DU April (101). 
1g $0 |37 14|14 33| 31 Mar 080. 





TABLE IL PART I. 
CORRESPONDENCE OF AMANTA AND PÜRNIMANTA MONTHS 
(See Art. 51.) 
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TABLE IL PART П. 
CORRESPONDENCE OF MONTHS IN DIFFERENT ERAS. 
(See drt. 108 of te Text.) 
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TABLE IL PART IL компу) 
CORRESPONDENCE OF MONTHS IN DIFFERENT ERAS. 
(See Art, 108 of the Text.) 
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"TABLE ІІІ. 


we. COLLECTIVE DURATION OF MONTHS. 

























Раве І. | Paat IL 


Lami Solar year (Chaitridi, Solar year (Mesbidi) 
4 Collective duration {in days) from the beginning of the year to the 
end of the month in eol 5, or to the saükrünti in col. 5a. 
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E $ The moment of the Mesha saükrünii coinrides with the exact beginning of the solar усаг. 
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(Prof. Jarobís Telle T im Ind. Ant, Vol. XVIL, modifed amd corrected). 
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| THE HINDU CALENDAR. 
TABLE IV. сохтиль, 
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ПГ ГУТ oO MERLE WIL ee 
LUNAR EQUATION, SOLAR EQUATION. 

(4ги. 107,108). (dria. 107,108). тыў 
Азасмкхт (1). ARGUMENT (6). | 

NB. The equation in col. 2 corresponds to either of the ХВ. The equation in col. 2 corresponds to either of the 

arguments in cola 1 and 3. arguments in cols, 1 and 3, 

(This ia. Prof. Jacobs Ind. Ant, Vol. XVII, Table 9, (This ie Prof. Jacoba Ind. Ant., Vol. XFIT, Table 10, 

re-arranged.) 
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Note the difference in the (Tables V1, VIL) equation-figures — 
f ie secet Spire ot Ва арна і бй ЖИН ЭШ 
the left-hand column of this Table, and rum the eye to {he 
right till it reaches the figure stunding under the last figure 
of tbe given argument. The remit is to be addol to or sub- 
tracted from the equation-figure for the lower of the two argu- 
ment figures, according as the senle is increasing or decreasing. 

Thus; Tahle V1, argument $34, Difference between equations 
(ог 330 and 340 is (263 — 258) 5, decreasing. The figure | 
in the Auxiliary ‘Table opposite 5 and under 4 is 2. The 
proper equation therefore is 263 — 2 ог 261. 

Argument 83% Difference between 830 and 840 is (22 — 17) 
5, increasing, The figure opposite 5 and under 7 із 3 or 4. The 
equation therefore is 17 + 3 20, or 17 + 4 = 21. 
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TU 7 TABLE mm я 


"INDICES OF TITHIS, NAKSHATRAS, AXD YOGAS, AND THE KARANAS OF TITHIS 


NAKSHATRA, 


Serial —— 
* 
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| | 0- 310 366 || l| Vishkambha|  0- 370 
| 2 Bálava....| 3 Kaulava| 2|] ease] 810 74] 549 уж. А 741 
4 Tuitila....| 5 баа, i| Erit | qal- ИИ | 9260 | 915 | 3| Ayushmat..| 741- 1111 
6 Vapij.....| 7 Viahti p.| 4 1111-1481 1464 || 4 | Башаруа.. 1111 1481, 
1 Вата.....] 2 Bålava: | 5| Mrig (1481- 1838) 1830 || 5|Sobhann....|1481- 1852| 
И 3 Kaulava...| 4 Tuitila. || 6|. 1852- 2222| 8037. ,..1888- 9499 
| 5 биз... j| 6 Vani. || 7| 1 3922 3593 pe 2598 
| 7 Vah j...| | Bava | 8 2593- 3963 | 2963 | | E 8088 
0] 2 Bilava,...| 3 Kanlnwa,|) 9 | 
333] 4 ТанЦа....| 5 бағ. |10 ; 3844- 8704 
| 6 Vauij.... | 7 Vishti, |) 11) Башни. | 5704-4014 
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..| 4 Tuitila, || 13 mu rM VI 
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8 Kawlnya.| 23]. t ED | 85 8 | байаа... ..(8148- 8519 
| B Gam. |24 ishaj ff... .| 8519- 8889 '19 || 24 | Sukla,.....|8519— 58890. 
.| Т.ҮньБ, |] gs] вий BE 59 | 9i 25 | Brahman... 8680- 9950) 
2 Bálwwa. | 2| U! гарга 9) | | 9534 | 26 | Indra. ....|9259— 9680 
4 Тын. |37) Бетші......... | 9630-1 0000 | 27 | Vaidhriti.... 96830-10000, 
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| THE HINDU CALENDAR. сху 
TABLE VIIIB, (сохтхпкр) TABLE VIII, (сохтхгЕр) 





TITHI. | NAKSHATRA asp YOGA, 
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THE HINDU CALENDAR схуй 
TABLE IX. (сохтор; 


TABLE GIVING THE SERIAL NUMBER OF DAYS FROM THE END OF A YEAR A.D. FOR TWO 
CONSECUTIVE A.D. YEARS, 





Part IT 
Namber of days reckoned from the Lat of January of the preceding усаг. 
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TITHI-PARTS. AND INDICES OF TITHIS, NAKSHATRAS, AND YOGAS TNTO 
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THE HINDU CALENDAR. скіх 
TABLE XI. 


a LATITUDES AND LONGITUDES OF PRINCIPAL PLACES, 
(CLalitudes aud longiludes im degrees and шіннігі; Lougiludes im. miuntes of time, being the digfereace im time between Пурата 
and the place im guestion.) 
[N.H. This Tabla is bael on the maps of the Great Trigonometrical Survey of India, but all longitudes require а correction 
of 37 39" to brinz them to the latest corrected Jongitode of the Madras Observstory, namely, 809 14” 61" 





To convert Ujjuin mean time, as foumd by the previous Tables, into Jocal mean time, add to or subtract from the former 
the minntes of latitude of the place in question, as indicated by ihe aigu of plus or mimus in this Tuble. 









NAME or PLACE. а. from | Ораз іы NAME or PLACE | xA iram | Ujjain tn f 






| Latitude. | Greenwich, | minutes Latitude, | Greenwich, | minntes | 
| с af tima, ‚| of time, | 












12^ ] - 13 


ХЫ! (Атішіз)..............!| за? зе! | Bombay (Gt. Trix. Station) .. | 18958 | 729^ ви | — 18 


















































E ик 37^ 10! | 789 | + p | Brosch (Bhrignkachha) ....... | #19 42 | 722^ $ | — n1 
[Аїйшайыз.................| 89 1 | 72939 | -- 13 Г вамі............. ecce] 8939 | m am | — 3 
Айпшйшашшг................ М9 4/| 149848 | — 4 || ВшгЫйшре+.................| 81^ 19' | 76^ 18 + ў 
[Жилй.....................| 309 833 | 75^ 49 | — oO || Calcutta (Fort Willinm)...... 33? 33) | 88^ 94 | + 50 | 
(&ўш%.....................| 96° 50' | T4? 49 | — 4 | Саара (see Kaliügapstam) — — - — 
Allmdh (Alghur. Coel)...... 27^ 53' | T8" 8' | - 9| Cambsy(Khambát Sthambarsi)) 28918 | 722 41 | — 13 
| Мамым (Ртауша).,....... | 35° 26' | 819 54 | + 24 | Cawnpore (Kühnpur, Old City).| 969 90 | 800 99 | + 18 

809 2% | -- 18 | Сасыһ..................... 9^ 58^ | 70? 18 | + я 


Алийн (on the Krishui)...| 162 34/ 







Congeevernm йн КА... 
11349 | + 8 бишей (ме Кыз)... 
74? $9 | — 41 Пшеш {ЇЙйшйш}.............. 
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845 АВ 007 21! + - 68 


wutiee, in و‎ д 20^ 55' 
в 319 a! 









































































Ав (Pátan)............| 289 8I | 72? 11 | — 15 | Dehli (Delhi, Old City)......| 38239 | 772 1& | з а 
Aroa (АХ: ).............4|189 58 | 79° 84 | 4 014 | Detagiri (Denlatübád). .....- | 189857 | 750 17 | — 8 
Eu 10° 54 | 75" | - 9] рым (ПМыг)...............! 389? 89 | 752922 | - 4 
| (aee Oude)......... — — — || Dhirvid (Dharwan..........| 18? 37! | Те 5 | — 8 
1852 858 | 75^ 45 | — 0| Dhálpur (City).........-....|. 265 41 | T7258 | + 9| 
Вани, ог Bahghhre......| 14^ 299» | 75? 18 | — 4 |пыш..................| 207 5 | 745 80 | — 4 
(Пава. ...................] 1” 99 | тэ з [ - 8| ман... «аа 92919 | 6Р ж [ - 27 
ыны» (Вагін. exe. 38914 | sT9 59 | + 48 || Ellos (ра). | 309 2' | 759 14 | -- з 
"Barods (Bajódn)............| 22° 18" | 739 19 | — 10 | Parukiibüa — дэ ә79 8% | 799 37 | - 15 
ні......................І 189 180| 769 48 | — 0 | бай....... М Сасы aE 24^ 47 | 85^ 4' | + 37 
Dium. suene] 15958 | 74939 | — 5|амыймғ........... an? aot | geo ge | + | 
Віша....................] звэ 19 | їз ф | + 29 || Girnir......... aio ag’ | 709 s | — 91 
Bhigslpur (Bengal)..........) 26°15" | 87° s | -k 45 | Gee (Gdpakspstiams).........| 159 30' | T3 S7 | — 8 
Bharatpur (Bhurtpoor)........| 27° 18 | 779 339 | + 7 || Gérakhapur (Goruckpoor}....,| 326? 45' | наз Фа 30 
Вы. ...................| 33° 39’ | 719 58 | - 8| байм........... 919 55' | 849 90 45 
LUE S AN SENI нь 
‘Bihar (Behar, in Bengal).....| 25^? 11' | 859 35' | -- 39 | Haidaribid (Dekhan)......... 
755 4? | — 0| НайанЫы4 (Sindh)......... : 
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ТЫці (Ткопаі)............. 
Travancore (атай ш). , ; 
Trichinupaly .. . a 
| Trivandrum .......... JA. 
Udaipur (Qodeypore),...., 
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THE HINDU CALENDAR 


TABLE XII. 


(See dris. 83 to 03.) 















Samvatsara of 













Mean-sign of Jupiter — 
the twelve-year cyele by kis т mem 
of the meun-sizn y Bu of the 
system, mean longitede, | 60-vear су е 
— и = 
Durresponding to the sanivatsurn of the Jupiter, 
sixty-year cycle of the mean-sign system. || 





2 8 1 






































— si ıa] 11 Kumbha. 31 Hemalumha.... 
12 Mina. 32 Vilumba. , . 
—— 1 Mesha. $3 Vikdrin....... 
Нэмж Ë Vrishahla. 34 бігтагі....... 
4 Mithuna. 35 Playa......... 
—— d Karka, 8ú Saubhakrit, 
5 бі, 87 Sobhana,...... 
û Капуй. 38 Krodhin..,.... 
Т Тай, 39 Visvürmm ,.... 
В Vrischika. 40 Риййшав..... 
— 9 Dhonus. 4l Plavaügn...... 
10 Makara. 48 кіша........ 
— 1l Kumbha. 43 Saumya....... 
19 МЇна. 44 Südlhñrsna..... 
l Mesha. 45 Virodhakrit.... 
2 Vrishalha, 45 Parilhlvin .... 
8 Міша, 47 Pramldin ..... 
i û Kurka, 48 Áuanda...... : 
| 11 Migh........| 5 ай. AU Rikshasa.....- 
13 Philguna...... б Капуй, 50 Аші........ 
1 Chaitm.......| T Tali 51 Piügula....... | 
2 Vaiikhs......| 8 Vrischika. | 523 Klluyukia 
I Dhanns. 53 Siddhártin,.... 
тата 10 Makara. 54 Rundra..._..... 
11 Kumbha. 85 Durmati...... 
12 Mins, 5G Dundahhi..... 
1 Ме. 57 Rudhirodgirin.. 
— 2 Vrishabla. 58 Raktiksha,.... 
5$ Mithuna. 59 Krodhnm...... 


4 Кагка, 


the samvatera of the mres-sign (Northern) Gl-yeur cycle (Table I, col. 7). 






Samvateara af 


| the twelve-year сув | 


of the mean-dign 
вун. 





Corresponding to the samvateara af the 





Menn-sign of Jupiter 


by his 
meam longitude, 


sirty-yenr cycle of the mean-sign system. 





Би 


4 Ashfidhn...... 
6 Srivann....... 
6 БЬйгарайл.... 
7 Аігіва........ 


8 Jyeshtha ...... 
4 Ashüdha.. .... . 


B Rürttiku ,... 


9 Мигръ тава... 
10 Pausha........ 


МЕ і, The samvatsara and sign (cola 2 3.) correspond to the samvateara in col 1 only when the latter is taken as 


Jyeahtha...... | 


8 





5 Sithu. 


8 Kanyl. 
7 Таш 
B Vrischikn, 
o Dhimas 

D Makuru 
11 Kumbhn. 
12 Mina. 
М саш, 
Vrishablu. 
MIithunn 
Karka, 

i Simha 

6 Капуй. 

Т Тай. 

8 Vrisohika. 
9 Dhanua. 
10 Маа, 
ll Kumbhha. 
12 Mina. 

1 Мей. 

2 Vrishahhn, 
3. Mithunn. 
d Karka. 

5. Sirhha, 

6 Капуй, 

Т Тай 

5 Vriichika. 
9 Пішпая. 
10 Майага, 


E бё щш н — 


E. К.В. ii. Jupiters sign by his zpparent longitude i» either the same, aa or the nest preceding, ar the neri succeeding 
Ма mosn-sign, "Thus in Prubhava Jupiter stands in шеп Kumbha, when Бо шау have been either in apparent Maknra, 


Kumbha, or Mina. 
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WEA MONTHS ()F CHAITHAD! YEARS 
blu ug wiii Chaira athi 




















1 —Vaisikha (Tel, Cm.) 
Z. Вей (Тайм) 










8 Jpshths (Tel, Can.) 
3: қағын (іы) 


|. Сват (fel. Сам) 
І. Рага” (Тніа.) 


6, Hhidenpela (Tel, Gam.) 
б. Кіта (Тоа) 









T Ama (Tel Can) 
T. Банны (Тэн) 


8: Кини» (ТЄ Com) 
B. Jinks (Tu) 


Th Риана (TeL Can.) 
1/0, Раім (Tula) 


KL. Мб» (ТЫ. Сан) 
11. мар (Тева) 


13. Phileusas (Tel. Can) 
12. Зан !(Тнш) 











[ | 
P Pumba, | ІІ. Ма 






















































1. Ала 8. Klürttika A, кін 9, Mirguilruha Li, Міні 19. Phau ІЗ. Рыйшша 1. Chaitrs ТУФ 
я E 2 4 1 І. і ІН ін қаша, 
; шаш. krishun. байа. етек шы кр. кіш —— ын. унана. АЎН я Магу rum 
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(8. Vikrmm. SNoriz.) 


Т. Гаа 
(8. ҰШтаншы Менін | 






з. Phülguna 
I. Мані. Mitzi 













11. Байраш 
(S. Viktum, Nurie j 











|. Ката 
{A Vikna Morir} 


Їйл Анна 
(А. Үйлэла. Хайн) 


Я FPunsha B. Мі 


(Б. Үш. Newür.| 


4 joing with Кігішіп аа 
(S Vimma Хіт) 



















(3, Vikram Xerir) 
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9  Máegazirsha (Té Саа) 

























AMÁSTA MONTHS OF CHAITRADA! YEARS 


















Т, Аба (Td. Cond *. Kürttika. (Tul, 2.) 10. Panels (Ted. Oun.) Jl. Misha (Te. Gan.) 13. Philgone (Tel. Can} 






4 Мый (Pe. Can) 






































beginwing with Chaitre Кой» i 
(мам Фа. Сав), «т Рада (Там) $ А (Tula) 7. Позы (Твін) Я зае (Тан) 0. Terhede (Tujn.) 10, Рама (Тиј) М. Мы (Tola) 18. Sup (Tulu.) 
у z 4 or - Г E = = vw zm Lc , 
биш. AE ج‎ oo a 8 KaArttike 9. Mirgwilnmha | 9. Міда 10, Pauha 10, Рама и, мыш 1. Мн» | 13. Phalguns 12. бунхан і. Chait 
ginning wilh Chaitra Sukla : n ) Lith Month in intereslery years 























krishna, kla krishua. бак. krishna. kiz: тоа бахь. krish ua 


(Chaitrkdi Vika) (Bang, Samyat.) 










AMÁNTA MONTHS OF KARTTIKAUI YEARS 
beginnidg witk KArftüka Sukla 
(B. Vikrama. Novit.) 


% Pauls 
(8. Уйтаота. Меутйт.) 






ё. Mirguilrsha 8. Mazha Б. Philguns 


(5. Vikrsma. Nevàr) 





(Я Улпа, Nevár.) (s Vikrm& Wer) 

































































Sukla | ко 
- -1414151301-13 | p з ] е 1 я | 15 (41113130 
= - 5 13 4 | 11 - Á и 8 10 $ v (ка о [ 18 4 11 
= — 4 18 5 | 13 — 5 12 4 11 3 19 2 | 4& | it 5 12 
N Киз ү өы дА {ә а] l + | | € | 38 
=£ Su. 1 я 15 7 Мыз@. — 7 M 6 13 5 12 4 | 811 7 | 14 
1 І U (kr1 5 - Бел 8 tA 7 14 4 | n 5 | № (Kel 8 | 30 
2 | 9! 2! 91- е 11! 8 90 ا‎ 10 ES 
j | | | " 
13/May 22 Mel бес 16/Оғ4 89/0сі. 30ф Ом. 80/Хаж 0/Хоя, 1/5 Коз,20,Хөл.27 жс. 4|Der. 11 18 Пег. 25 ап. ва рев. an 14на. 22 аа. 290в. SOWA Sp Pob. 12) Polk 19 Ре. 201 Рей. мімш eise tilia: 19% Мағ 20 
і 3 10 121 мощ зі uw n з 514 2 | 94 16 44 з ю а ы з 21 5 ан мя 
m #4 4 n Зб Хот. ЦХет. 1 15 4 14 27 | 1 1 1| 34 wm. si 1 141 mn| м з 7 184 і а 
В 395 я Hu 26 š 16 ж ЛЕР” E ‘ ыл ің м Ш 1 ы 1% 22) Mar. Мы. 1 | 14 33 з 
м 85 | 1% з 5 йі | Я в м | 15 1» w | 9 de з 3 9 м zi wi 
M i и 3 14 “А % 18 23 у 10 30 | 27 | | 10 17 24 ^ 10 17] 24| M 
n 1 18 20 5 шон ш 11 31 7 28 | n| 1$ з | i 3 др! 
29 | 1 16 10 в о X Ш 18 1 29 ы м 19 9 ы 39 38 3 
ёі зо m м 1 e я “Я s ك‎ а і 19 2 30 € 194 O т д е з цю тп з 
4| 3 1 n| 19 м 94 6 z 5m d i зо я“ 4 31 з м а з Я г ы ш н 4 
33944, 1 18 m 1 a 121 10 y а) 8 7 wu m | n l 8 13]  32|Mar. | ` s i| з 9 5 
% | 4 11 19 25/5e. 1 13 [ з 1 10 За Пес. 1 и 22 ^ 1 g 9] 16 у u 9 18 23) 30 6 
3 1 3 1 24 | 1 31 4 H 11 25 1 1 33 6 1: 3 и 10 1 2% я 19 10 17 24 st 7 
& 1 ^ 1 27 1 1 22 ы. ig 36 з 14 1] зе | 3 4 Uf wu 18 5 у ألا لل‎ a 23|Apr. 1 8 
2? 8 1 7 1 21 21 18 п шц 8 6 1 13 27 4 11 19] 250748. ` 15 & 1 13 1 ғ М 1 13 9 96 4 y 
* 
я 1 1 y| 54 Jo И 14 1 26 % 16 e 1 11 в 7| d ) мош т | 10 
81 7 М 16 1 1 Eh Nov. | 8| 1 e ; 90 27 jj 17 q.i w nj зэ jog ы шиш ғ и 21 
іл 1 З 3 1 мі 26 м1 NC ° 34 Ш 1% 8 1 18| —32|Mar, 1 в з 15 і 20 ЗЕК” 
3 n| 18 #5 і 15 37 M 17 ша зе 2 4 Я з 14 з 1 9] Ww lw м 30 е а 
| m ш 1 I и s 28 H| 1 Nr 23 ” м 2 ) 1 | за 3 ji 7 1 241 м | 1 
54 29 із 1 1 17 24 31 14 21 H 1 18 an 4 11 i 1% 28 Аг. 1 | 15 
з 13| 3 М1 35a. 1 1j я ыш і і з Ма 34 19 38 з | 16 
п 1% 21 1 1 26 : 16 3 13 24, 20 31 6 х 1 29) e 1 10 ў 
95| Хау. 1 зы з 1 м 1 | 3 мі s m э 1 1 m 91 зе ч 111] 18 
10 эч 14 F 28 M 18 25 15 4" 221Маг. ! 8 15 23 22) 29 % 19 19 
| 
# 35 М) з ы Мм е + T | 4 485 a | W г 2) а إلا‎ S0 
S 4 ill 2 Мі ¢ 89 б so) 37 x s Т ў і up 7 * зі " 14 s 
| wi # 5 19) — i4 имат A ss 191 э ж H| 18 За Анг. 1 8 n m 
21 n 33 20 1 23 8, за 20 ij 2 46 я Ш м 36 2 w 14 ғ“ 
3 1 í 8i 1 n 1 3 » 23 I 20 в и " 7 3 39 i 2 
۵ и m т I K 3 81 10 ы Ч a) è 4 25 1| 14 st 38 4 11 ік 
3) 1 1 ; ] T i 4 и зығы ПҒА 1 “Маг. Mar. | B 10 2 99 ay 5 13 19 
1 a 3⁄8 Л | Dee 1 8 1 pd: š 2% 4 и ) 23 ШЕ | 91 20 
| І 1 M n 8% | із #7! 34 f s 30 m м я м ша 21! 
л мо! № з 8 1 1 E. 13 ЫШ 18 Ар Царе 1 1 i 
f» m 1 1 20 23 Jan 15 м м нм м : нм м з 2 з м ғ 











ТЕР 4 ЯҒ. 


„ TABLE XVI 
а INFTLAL DAYS OF MUHAMMADAN YEARS OF THE HLIKRA. 
і. Орь Няга 1163 бадаг, (йл А.П, байв are Old. Stylo. 






























3 May 894 (125 
21 Ape. 898 (1111 
10 Apr. 8065 (101) 
80 Маг U q) 
30 Маг. 608 (79) 
9 Mar 600 (08) 
86 Feh. T00* (97) 
15 Feh 701 (Gy 
4 РЬ 702 (80) 


9 Тізе 655 (100) 
29 May 559 (149) 
17 May 660" (138) | 
Т Мау 661 (127) 
38 Apr. 002 (1160) 
15 Apr. 063 (105) | 
$ Ар 684” (00) 
84 Mar. 668 (83) 
| 13 Mar 608 (72) 


дэз (197). 
638 (186) 
6845 (176) 
ваз (104) | 
020 (158). 
ват (143) 
даве (132) 
029 (181) 
во (110 













































2 (09) 3 Маг. М7 (02) 44 Jau. 708 (Eq) 
. 632" (50 | 0 ВВ. 08” (81) 14 fa. таи (H) 
бї (17) Ú Feb. 669 (40) || 3 Jan. 709 — (f) 





93 De. (109 (957) 
12 De. 100 (340) 
| Dee 707 (398) 
#0 Мот. 7087 (823) 
D Ner. 100 (313) 
89 Det. TIO (808) 
19 ба. 711 (298) 
7 Oct, 3112* (281) | 
# вер, (113 0069) | 
l6 Sep ТІ 859) 
À Seg. T7158 (85 | 
33 Aug. 110" (488) 
14 Aug. ПТ. 6) 
8 Aug. 115 (219) 
34 Juy TI (200) 
12 Ju  720* (194) 
1 July 3121 (188) 
$1 June 188 (178) 
(| 10 June. 723. (161) ] 
|99 May 1794" (150) 
19 May 148 (150) 
$ May 726 (129) 
88 Ар ТЕТ (115 
10 Ам. 18" (107) 
5 Apr. 129 - (98) 


|29 Jun. (10  (29)| 
18 Jan. 071 (15 
Sie: 012" (5 
87 Ік, 078" (862) 
ld Dee. 614 (Ша! 
ñ les, 014 (340) 
85 Nov, 075 1820) 
14 Ки. 6165 (210) 
5. Мот. 077 (007) 
44 Qet, 618 (290) 
13 064. 679 (2886) 
1 Ом. 6808 (876) 
30 бер, (681 (363) 
10 Sep. 688 (254) 
80 Aug 088 (848) 
18 Aug. 8849 (281) 
E Awg, 685 (220) 
38 July 086 (200)| 
18 July 687 (199) 
| 6 July 6887 (188) 
25 Jus 689 (170) | 
15 Juna 000 (148) 
а Јаве 891 (150) 
28 Мау 008" (144) 
13 May 898 (184) 























































































653 (214) | 
655 (194) 
550" (189) | 
657 то) | 
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INITIAL DAYS OF MUHAMMADAN YEARS OP THE 


ХВ і. Asteriste indicate Leap yeta. 
ii. Up to Hijra 1165 inolusice, the A.D. dates wre Old Style. 


(74) 

(69) 
133 (32) 
TM (4 
335 (9) 
736* (20) 
TW — (9 
737 (863) 
148 (353) 
739 041) 
740" (881) 
74 (319) 
742 (808) 
145 (8098) 
ты" (287) 
145 (210) 
1465 (865) 
м а 
748* (244) 
149 (232) 
по (281) 
ТЫ 1211) 
752% (200) 
733 (188) 
па (178) 
755 (167) 
756“ (157) 
757 (145) 
195 (134) 
759 (12 
160" (118) 
761 (101) 
162 1%) 
703 (50 
764% (10) 
765 (59) | 


787 
768“ 
749 
110 (4 
770 (58) 
111 (047) 
712" (437) 


. 773 (825) 


114 (015) 
715 (204) 
716% (203) 
111 (282) 
778 ti) 
119 (200) 
780" (250) 
781 (235) 
182 (827) 
188 (217 
184" (200) 
782 (195) 
780 (184) 
757 (173) 
тав” (163) 
789 (151) 
190 (140) 
791 (130) 


. 192" 119) 


793 (108) 
194. (07) 
705 186) 
196" (70) 
797 (м) 
79% (5) 
7999 (43) 
500% (54) 


801 (20) 





10 на, 802 (10) 


802 (364 
коз (354) 
мм“ (848) 
505 (831) 
$06 (агі; 
807 (410) 
8085 (290) 
809 (388) 
810 (177) 
811 (260) 
8129 (256) 
519 (244) 
814 (234) 
515 (223) 
818" (212) 
811 (201) 
818 (190) 
819 0179) 
820" (169) 









355 (4 Wel | 12 Nov. 
+226 li Sanm | 31 Ое 
Es 6 Fri | 21 Oct. 
е |3 Тағ. 10 Oct. 
229 || Su. | 30 Бер. 
80 [5 Thur» 18 Sep. 
#281 |? Mau. | 7 Sep. 
J 933 0 5а. |28 Аш. 
25 A Wed, | 17 Аш. 
Í ° [i Son. | 5 Ang. 
E Үй, | 20 July 
x 9236 {3 Тое. | 15 лау 
1 337 ji San ñ July 
1 255 [s Tühurs | 23 June 
239 |9 Mem | 123 June 
| зю |0 Sat. 3 June 
24) Wed. | 22 May 
1 1344 |i Suu. | 10 May 
| das и та. | 30 Apr. 
сана | Tum. | 19 Apr. 
E SL | в Аре 
246. [5 Than. | 26 Маг 
[ mns oes | 17 Маг. 
| 845 (0 Sat. 7 Mar. 
1 зо (за | за Feb. 
1 *350 || Sun. | 13 Feb 
| ss: ер. | sra 
352 |8 Tue | 22 Jun. 
9223 (0524. | 11 Jan. 
- 854 A Thura | 1 Jat. 
зэ |8 Men | 20 Dec. 
926 |h Fri | 9 De 
857 Wed, | 29 Nov, 
#358 ||] Sun. | 18 Мот. 
859 |6 Fri. 17 Nov. 


848" (218) 
849 (207) 
850 (1%) 
851 (186) 
8529 (115) 
553 (163) 
85% (152) 
855 (143) 
856* (131) 
ву? (80) 
858 (109) 
859 (9%) 
500” (88) 
861 (6 
862 (00 
868 (55 
864* (44) 
865 (33) 
gaa (22) 
807 (1l) 
868% 0) 
868” (255) 
969 (343) 
870 (333) 
871 (822) 





11111111: 


25 Ayr. 
15 Арг. 
8 Apr. 
23 Mar. 
19 Mar. 
3 Mar. 
19 Feb. 
8 Feb. 
28 Jan. 
17 Jan, 
7 Jan. 
20 Пее, 
16 Dec. 
i Dee. 
24 Nov, 
13 Мат, 
2 Nov. 
22 Ont. 
| Ом. 


‘80 Sep. 


ME YE (CONTINUED.) 

INITIAL DAYS OF MUHAMMADAN YEARS OF THE HIJRA, 
М.В, 1. Astericks indicate Leap-years. 

й. Up to Hijra 1163 ineturine, the ALD. dates are Old Style, 


813 (800) 
874 (280) 
875 (279) 
876“ (268) 
877 (256) 
878 (246) 
879 (235) 
880" (225) 


881 (218) | 


853 (202) 
883. (192) 
884" (181) 
885 (160) 
886 (159) 
881 (148) 
8889 (137) 
889 (126) 
400 (115) 
891 (105) 
89» (94) 
89% (82) 
804 (13) 
895 (61) 
896% (00) 
897 (89) 
воб (2%) 
89% (17 
ше (0 
900% (261) 
90] ($50) 
908 (339) 
908 (82% 
904* (31$) 
905 (306) 
906 (295) 
90; (485) 
908“ (274) 










*307 


*310 
311 
312 

"818 
314 
315 

“316 
817 

“818 
819 


*321 


4 Wed. 
| Sun. 
b Thurs. 
3 Tues. 
Û Sat 
4 Wel. 
2 Mun. 
4 Fri. 
8 Тавь. 
1 Sun. 
8 Thurs. 
3 Tues. 
0 Sat. 
4 Мы. 
2 Moo. 
ú Fri. 
3 Toes 
1 Sun. 
5 Thurs. 
2 Moa. 
0 Sat. 
4 Wed. 
2 Mon. 
6 Fri 
8 Тае. 
1 Зав. 
5 Thurs 
2 Man, 
0 Sat. 
4 Wai. 
Ë Mon. 
6 Pri. 
3 Tues. 
1 Sun, 
5 Thurs. 
2 Man, 
0 Sat. 


20 Sep. 


18 Aue. 
7 Aug. 
27 July 
17 July 
5 daly 
24 June 
14 June 
3 June 
23 May 
12 Мы 
1 Мау 
31 Аре, 
9 Apr. 


1% Маг. 
5 Mar. 
25 Feb, 
14 Feb, 
8 Feb. 
24 Jan. 
13 Jen. 
1 Зам, 
22 Dee. 
11 Dee, 
80 Nor. 
19 Мот. 
^ Nov. 
29 Ort. 
IB Oct, 
в Ом. 
26 Sep. 
15 бер. 
12 
24 Ang. 


909 (263) 
010 (252) 
011 (240) 
912° (231) 
913 (219) 
914 (208) 
915 (198) 
916% (187) 
017 (0175 
915 (145) 
919 (154) 
920* (144) 
821 032 
923 (120 
ws (011) 
9024" (100) 
925 (я) 
926 (75) 
921 (67) 
028" (356) 
939 (45) 
020 (34) 
931 24 
932* (13 
933 (b 
983 (356) 
934 (M45) 
935 (334) 
986“ (324) 
93; (812) 
938 (302) 
929 (291) 
040" (250) 
94) (260) 
943 (258) 
948 (247) 
ма” (237) 


















































































2 Avg. 
23 July 
il July 

1 Jaly 
20 June 

9 June 
29 May 
18 May 

7 May 
27 Apr. 
15 Арг, 

4 Apr. 
25 Mar. 
14 Mar. 

3 Mar. 
20 Yeh. 

9 Feb. 
30 Jan. 
19 Jan. 

7 Jan. 
28 Dee. 
17 Dec. 

7 Dee. 
25 Кот. 
14 Nov. 

4 Nov. 





е нараўне 
NB. L Asterisks indicate 


Leap-years. 
ii, Up to Hijra 1165 inclusive, the A.D. dates are Old Style. 


946 (214) 
947 (204) 
948* (193) 
949 (182) 
950 (171) 
951 (160) 
952* (150) 
953 (138) 
954 (127) 
955 (117) 
956* (106) 
957 (94) 
958 68 
959 (73) 
900% (63) 
901 (51) 
962 (40) 
963 (30) 
964* (19) 
965 (0 
965 (362) 
966 (851) 
967 (341) 
968" (330) 
969 (318) 
910 (308) 
971 (297) 
912" (286) 
913 (275) 
974 (264 
915 (853) 
976% (243) 
077 (231 
918 (231) 
979 (210) 
980* (199) 


*395 


"897 


981 (188) 
982 (177) 
983 (166) 
984* (156) 
985: (144) 
980 (133) 
3 May 987 (123) 
988* (112) 
989 (101) 
81 Ма. 990 (90) 
20 Mar 991 (19) 
. 992* (69) 
26 Feb, 993 (57) 
15 Feb. 994 (46) 
5 Feb. 995 (36) 
996* (25) 
14 Jan. 997 (14) 
995 (4 
998 (357) 
999 (347) 


1 Dee, 1000* (336) | 


80 Nov, 1001 (324) 
. 1002. (814) 
30 Ос, 1003 (808) 
18 Oct. 1004* (292) 
8 Oct, 1005 (281) 
27 бер. 1006 (270) 
17 Sep. 1007 (260) 
5 Sep. 1008* (249) 
25 Aug, 1009 (237) 
15 Aug. 1010 (227) 
4 Aug. 1011 (216) 
23 July 1012* (205) 
13 July 1018. (194) 
2 July 1014 (183) 
21 June 1015 (172) 
10 June 1016" (162) 


“27 
425 
429 

"480 
431 
432 

*433 







80 May 1017 (150) 
30 May 1018 (140) 
9 May 1019 (129) 
27 Арг, 1020* (118) 
17 Apr. 1021 (107) 
û Apr. 1022 (90) 
26 Mar. 1028 (55) 
15 Маг, 1024" (75) 
4 Маг 1085 (08) 
22 Feb, 1026 (58) 
11 Feb. 1027 (42) 
$1 Ja». 1025* (31) 
20 Jan. 1029 (20) 
9 Jan. 1090 (9 
20 Dee, 1040 (363) 
19 Dee, 1081 (353) 
7 Dee. 1082* (342) 
26 Хот. 1088 (830) 
16 Nov, 1084 (820) 
5 Nov, 1085 (309) 
25 Oct. 1036* (299) 
14 Oc, 1037 (287) 
8 Осі. 1038 (276) 
23 Sep. 1089 (360) 
11 Sep. 1040* (255) 
31 Aug 1041 (243) 
31 Aug. 1042. (233) 
10 Aug. 1043 (282) 
20 July 1044* (211) 
19 July 1045 (200) 
8 July 1046 (189) 
28 Jane 1047 (179) 
16 June 1048* (168) 
5 June 1040 (106) 
26 May 1050 (146) 
15 Мау 1051 (135) 
3 Мау 1052* (124) 
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THE MUHAMMADAN CALENDAR. exxix 
TABLE XVIL (oxsrisvED; 


INITIAL DAYS OF MUHAMMADAN YEARS OF THE HURA. 


КВ. i Asterisks indicate Leap-years. e 
ii. Ірі — 1168 inclusive, (he А.П, dates are Old. Siyle. | 


Commencement of the year. ы J | "ar, Hijra Commencement of the year. 


Date AD. | AD. T" инд, Date A.D, 


ЕЗГЕ E "qu ERE 3 


| 28 Apr. 1053 (118) || *482 |a Fri nios gayi mo bsa | 7 Feb, 1195 ае] 
18 Apr. 1054 (102)| 483 l4 W , 1000 (05) || “оза (ê Wed. | 27 Jun, 1126 QQ) 


484 Эш ‚ (14) | | 821 |2 Man. „ат (17) 


“485 ] | "I (48) | баа 16 Fri : „аве (6) 
486 . LORS (82) "S23 13 Tues. . 1128* (300) | 
F457 |0 Sa . M94 (21) 524 |1 Sun. . 1129 (349) 
488 | 1005 (yl ses ls .| 4 Dee. 1130 (338) 
480 L . 1005 (365) || 5586 |2 Mon. usi (887) 
00 [б Ры Dec. 1096* (354) | 597 (054 Nov. 1182* (817) 
491 . | 9 Dee 1097 ($48) || *528 |4 we 1133 (305) 
из 28 Nov, 1098 | 529 |) Mwa. | 9: 1134 (895) 
“аты ] + Мот. НУ 530 |6 Еті. 1 і. 1195 (884) 
404 jg i Кох. 1100" | *531 |S Tues. р. 1188" (218) 
495 Oat. 1101 ( 532 11 Bun. . 1137 (283) 
"400 | 16 Oct. 1102 888 |5 Тога, | 8 Sep. 1138 (251) 
497 : Oet. 1103 (275) | "ын |9 Mom. . 1189 (840) 
*498 Sep. 1104* (257) Ü Sat. . 1140* (230) 


2 Apr. 1055 (92) 
21 Маг, 105085 (81) 
10 Маг. 1057 (00) 
| 28 Feb. 1058 (50) 
17 Feb. 1050 — (48) 
6 Рев. 1060" (87) 
28 Jan, 1001 (26) 
18 Jan, 1082 (15) 
$ Ла. 1003 — (4) 
25 Dee. 1063 (359) 
13 Dee, 1064“ (348) 
3 Dee. 1005 (337) 
#8 Кот. 1086 (826) 
Ll Nov. 1067 (815) 
31 Oe. 1008* (305) | 
30 Oei 1009 (293) | 
0 Oei, 1070 (383) 
29 Sep. 1071 (378) 
17 Bep. 1072* (361) 
6 Bep. 1073 (840) 
ET Aug. 1074 (230) 
l6 Aug. 1075 (235) 
& Aug. l076* (218) 
35 July 1077 (906) 
| l4 July 1078 (195) 
& July 1079 (185) 
93 June 1080* (174) 
11 Јаве 1081 (108) 

| Jume 1082 (153) 
21 May 1083 (141) 
10 Мау 1084" (181) 
29 Арг, 1085 (110) 
18 Apr. 1086 (108) 

В Арг. 1087 (98) 
81 Маг, 1088" (87) 


499 |а Sep. 1105 (956) 
500 L | Sep, 1108 (245) 
"501 
503 
503 
*504 
an 
+506 
507 
508 
+600 


4 Wed. 114] (318) 
2 Mon. | 2 1142 (208) 
û Fri, 1143. (197) 
8 Тав, July 1144* (188) 
1 Sun. 1145 1175) 
5 Thurs. | 13 June 1146 (ИМ | 
2 Mon. | 2 1147 (158) 
O Sat. | 1148“ (148) | 
4 Мей. [ 11 May 1149 (131) 
1 бап, 1150 (190) 
Fi | „ 1151 (110) 
З Том. r 1152* (09) 
| Sun. Jar. 1158. — (88) 
B Thurs. | 1 ,1154 (TT) 
2 Mon, Ма», 1155 (66) 
0 Sat. . 1156* (м) 
4 Wed 1157 (44) 


22 Aug, 1107 (284) 
11 Анд, 1108" (284) 
81 July 1100 (812) 
30 July 1110 (201) 
Mon. | 10 July 1111 (191) | 
Fri. #8 Лше 1112“ (180) | 
Wed. | 18 June 1118 (169) | 
7T June 1114 (158) 
27 May 1115 (49) | 
110 18 May 1116 (187) | 
511 5 Мау 1117 20 
4512 4 Wed, | 24 Apr. 1118 mo | 
513 |8 Mon. | 14 Apr. 1119 (104) | 
514 |6 Fri. $ Apr. 1120* (93) | 
9515. (8 Toes, | 22 Mar. 1121 (81) | 
518 |l Sun. ! 12 Mar, 1123 ul 1 Sun. . 1158 (48) 
*517 |8 Thurs. | 1 Mar. 1183 m 6 РН. |2 1159 (93) 
SIB |9 Tues. | 19 Feb. 1124" (50) | 3 Tues. „ 1160* (12) 


a © б RS ode Cho bb ж C 68 г! 





TA 






"ОТНЕ ED CE LEN 


` TABLE ХХІ. 


INITIAL DAYS OF MUHAMMADAN YEARS OF THE HRS. 


- NB. i. Asterisks indicate Lotp-years, 
ii. Up to Hijra 1165 inclusive, the 4D, dates are Old Style. 







31 Пее, 1160* (368) 
21 Dee. 1161. (355) 
10 Dee, 1162 (344) 
30 Кот. 1168 (834) 
18 Кот. 1164“ (323) 
7 Nov. 1165 (811) 
25 Oct, 1166 (301) 
17 Оч. 1167 (290) 
5 Oet. 1168* (279) 
25 Sep. 1109 (206) 
14 бер. 1170 (957) 
4 Sep. 1171 (247) 
33 Aug. 1172* (236) 
12 Ang. 1178 (224) 
2 Ang, L174 (214) 
32 Joly 1175 (205) 
10 July 1176* (192) 
30 June 1177 (181) 
19 June 1178 (170) 
$ June 1179 (159) 
98 Мау 1180“ (140 
17 Мау 1181 (137) 
7 Мау 118% (127) 
36 Apr. 1183. (116) 
14 Apr. 1184* (105) 
$ Арг. 1185 (94) 
24 Маг. 1186 (53) 
13 Маг, 1187 (72) 
9 Mar. 1188* (03) 
19 Peh. 1189 — (50) 
8 Feb. 1190 — (39) 
29 Jan. J191 (?9) 
15 Jaw. 1192* (15) 
7 даа. 1193 (7) 
27 Dec. 1193 (861) 
16 De. 1194 (350) 
б Пес. 1198. (340) 


13 Nov. 1197 (317) 
3 Nov. 1198 (307) 
28 Oct, 1199 (296) 
12 Oct. 1200* (286) 
1 Ос 1201 (274) 
20 Sep. 1802 (203) 
10 Sep. 1203 (253) 
29 Aus. 1204* (242) 
18 Aug. 1205 (230) 
8 Аш. 1206 (220) 
28 July 1207 (209) 
16 July 1208* (198) 
6 July 1209 (187) 
25 June 1210 (176) 
15 June 1211 (166) 
8 June 1212* (155) 
23 Мау 1913 (143) 
18 Мау 1214 (138) 
2 May 1215 (122) 
20 Apr. 1216* (111) 
10 Аре, 1217 (100) 
30 Mar 1218 (89) 
19 Маг, 1919 (78) 
8 Маг, 1220* (08) 
25 Feb 1221 (56) 
15 Feb, 1922 (46) 
4 Feb. 1223 — (85) 
94 Јав, 1224“ (24) 
18 Jan. 1225 (13) 
2 Jas 1236 (2) 
32 Dee. 1226 (356) 
12 Dee. 1227 (346) 
80 Мот, 1228" (385) 
20 Nov. 1229 (324) 
9 Хоу, 1230 (813) 


29 Oct. 1231 (302) 666 |5 Thurs. 


18 Oe. 12829 (298) 
7 Oct. 1233 (250) 
36 Sep. 1234 (269) 
Mb Sep. 1235 (259) 
4 Sep. 1236* (248) 
34 Aug. 1237 (236) 
14 Aug 1238 (226) 
8 Aug. 1239 (215) 
33 July 1240* (205) 
12 July 124] (193) 
1 July 1242 (152) 
21 June 1243 (172) 
9 June 1244* (161) 
20 May 1245 (149) 
19 Мау 1246 (159) 
$ Мау 1247 (128) 
36 Apr. 1248* (117) 
16 Apr. 1249 (106) 
5 Apr. 1250 (95) 
26 Mar. 1351 (85) 
14 Mar.1252* (74) 
8 Маг. 1253 (63) 
21 Feb. 1254 — (52) 
10 Feb. 1255 (41) 
30 Jan. 1256* 
19 Jan. 1257 
8 Jan. 1255 
29 Dec. 12558 
18 Dee. 1259 (352) 
6 De. 1260" (841) 
26 Nov, 1261 (330) 
15 Now, 1262 (319) 
4 Хоу 12603 (205) 
$4 Оо, 1264" (298) 
18 Oct. 1265 (286) 
8 Oct. 1266 (275) 
22 Бер. 1267 (265) 
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THE MUHAMMADAN CALENDAR. : cxxxi 
| TABLE XVL қоохтіхикр) | 
= INITIAL DAYS OF MUHAMMADAN YEARS OF THE HIJRA е 


КВ і, аты ссы Leap-yeors, 4 
ü. Op lo Hira 1165 imefurire, Mo A.D. dades are. Old. Style, - 








Commenerinent of the. venr, = Commencement of the year. 


Weekdny. Date A D. 


— — — 


з 


10 Бер. 1968“ (854) пей, 4 Aug. 1904* (217) ү 27 June 1340* (179) 32 
31 Aug, 1260 (243) | 24 July 1305 (205) 17 June 1341 (168) | 
20 Aug 1970 (282) . | 1 July 1308. (194) 6 June 1842 (157) | | 
9 Аме: 1971 (991) 707 [гм 8 July 1307 (184) — раб)! ба 
| 29 July 1272* ($11) і. [91 June 1308* (173) | 18 May 1844" (180) | — 
18 July 1273 (199) fed. | 11 June 1309 (1802) | * | 4 May 1345. (124) | х 
7 July 1974 (188) Su 31 May 1310 (181) 24 Apr 1846 (114) 
33 June 1278 (178) | T 20 Мау 1911 (140) з [6 гі. | 18 Apr 1947 (103) 
35 June 1276* (167) E 9 May 1312* (130) | 2149 [з l Apr 1345* (92) 
4 June 1277 (155) . | 38 Ар. 1313 (118) Sun, | 22 Mar. 1849 (81 
25 May 1278 (145) | "7 . | 11 Apr. 1314. (107) : .|11 Mar. 1350 (10) 
14 Мау 1279 (184) 1 7 Apr. 1315 (97) 11 38 Feb, 1381 (50) | 
3 May 1280* (194) i | 26 Mar, 1816" (84) | . |18 Feb 1352* (49) 
23 Apr, 1281 (118) || . [16 Mar. 1317 (75) &Wel | 5 Feb 1353  (8m| 
1 Ape 1282 (101) : | 8 Mar 1818 (04) | *755 . | 26 Jas. 1354 (86) 
LApr. 1283 (91) ва Feb. 1319  (53j “і. | 18 Jan. 1858 — (16) 
80 Маг 1484" (80) 2 12 Feb. 1390* (43) | i Jan, 1356" (5) 
0 Mar, 1285 (68) | - | 31 ль. 1821 (81); 25 Dee, 1856* (800) 
87 Feb, 1986 — (88) | ‚ | 30 Jan. 1832 (90) Гес. 1857 (348) 
| 16 Feb. 1287 — (4T) Ë Man. | 10 Jan. 1893 (10) | “76 3 Dee, 1358 
| 6 Feb. 1288* (87) i. | 30 Dee. 1833 (304) 23 Nov. 1550 
25 Jan 1880 (Б ў ° 18 Dee. 1324* (353) Nov. 1860* (318) 
14 Jan. 1390 (14) . | 8 De. 1323* (342) | Oct, 1381 (904) 
4 Jan, 1291 (4) і 27 Мот. 1390 (331) | 21 Oct. 1862 (294) | 
34 Dee. 1291 (358) | Te 17 Nov. 1827 (331) 0 Oct, 1963 (288) 
12 Dee. 1298" (341) | 5 Nov. 13289 (310) | < | 38 Бер, 1864" (278) 
2 Dee. 1293 (338) 85 Oct 1829 (298) $ Sep. 1865 (281) 
91 Мот. 1904 (395) | . | 16 Oct, 1390 (288) 7 Sep. 1368 (850) 
10 Nov, 1295 (814) | | г. | Ф бе. 1831 (977 28 Aug. 1957 (240) 
30 Осі, 1896" (304) | 22 Sep, 1883* (264) 18 Aug. 1268* (339) 
19 Oet, 1997 (209) . |12 Seg. 1838 (250) 5 Aug. 1969 (917) 
9 Get. 1208 (289) 1 Sop. 1834 (944) | 26 July 1370 (207) 
Әң бер. 1900 (271) 2 Mim, | 21 Aug. 1835 (283) 15 July 1871 (194) 
10 Sep, 1300" (200) . O10 Aug 18305 (238) ° 3 July. 1372* (185) 
8 Sep. 1801. (249) Wed, | 30 July 1387 (211) 75 28 June 1373 (174) 
26 Ang. 1802 (938) | |В Мон, | 20 July 1888 (201) | 12 June 1874 (163) 
b Thum.| l5 Aug. 1903 (297) | 740 |6 Fri 9 Jaly 1339 (190)| 4 2 June 1975 (158) 















ў со ки 4 1 ’ д“ е THE INDIA CALE NL та 3 
EB TABLE XVI (сохгіхсю) 
үр INITIAL DAYS OF MUHAMMADAN YEARS OF THE НИНА. 
| NB. i, Asterisks indicate Leap-yoars. 
4 й Up to Hijra 1105 iseinsior, the AD. dater are Old. Style. 
| 
] 


13 Apr. 1412* (104) 
$ Apr. 1413. (93) 
23 Маг 1414 (52) 
13 Маг. 1415 (79) 
| Маг. 1416* (61) 
18 Feb. 1417. (49) 
8 Үсь, 1415 (39) 
28 Jan. 1419 (25) 
17 Jam. 1420* (17) 
6 Jan. 142] (6) 
#8 Пее. 1421 (300) 
18 Dee. 1422 (349) 
5 Dec. 1423. (339) 
23 Nov, 1424* (325) 
18 Now. 1425. (317) 
2 Nov, 1426 (306) 
22 Oct. 1427 (295) 
11 Oct. 1428* (283) 
30 Sep. 1429 (273) 
19 Sep. 1430 (262 
9 бер. 1431 (252) 
28 Aug. 1482* (241) 
18 Лод. 1435 (230) 
T Aug. 1434 (219) 
37 July 1435 (308) 
16 July 1436* (195) 
5 July 1437 (186) 
24 June 1435 (178) 
14 June 1489 (165) 
2 June 1440* (154) 
22 May 1441 (142) 
12 May 1442. (132) 
1 Мау 1443. (121) 
20 Apr. 1444* (111) 
9 Apr. 1445. (99) 
29 Маг 1440 (55) 
19 Маг, 1447 (78) 































21 Мау 1876* (142) | *515 
10 May 1377 (130) 816 
30 Apr. 1878 (120) | “817 
19 Арг. 1379 (109) 818 
7 Apr. 1380" (08) 819 
88 Маг, 1381 (87) | “8240 
17 Mar.1382 (76) 821 
6 Мағ. 1854 (65) 823 
24 Feb. 1384* (35) || *523 
12 Feb. 1385 (43) 824 
2 Feb. 1356 (33) 825 
$3 ма. 1381 (28) | “вэб 
1l Jan. 1388" (11) 827 
31 Dee, 1388* (366) | 2828 
20 Пее. 1889 (354) 829 
9 Dee. 1390 (343) 830 
$0 Nov. 1391 (333) | 5831 
17 Хот. 1392* (322) 532 
6 Nov. 1393. (310) | 8383 
27 Det. 1994 (300) | +534 
16 Оч. 1395 (38%) 835 
5 Oet. 1396* (979) | 5836 
24 Sep. 1397 (267) 587 
13 Sep. 1398 (256) 535 
3 Sep. 1399 (246) *539 
22 Aug. 1400* (235) 840 
11 Aug 1401 (223) 841 
| Aug 1402 (313) | "842 
21 July 1403 (302) 843 
19 July 1404* (102) | 844 
29 June 1408 (180) | *845 
18 Јаве 1408 (169) 845 
8 Јаве 1407 (159) *547 
37 May 1408* (145) ках 
16 Мау 1409 (136) 849 
6 May 1410 (126) | *850 
25 Apr. 1411 (115) 851 






24 Feb 1440 (52) 
]4 Feb. 1450 (45) 
$8 Feb. 1451 (М) 
23 ма. 1432“ (23) 
10 Јав. 1453 (12) 
1 Јав. 1454 (І) 
22 Dee, 1484 (330) 
ll De. 1455 (845) 
29 Хот. 1406“. (384) 
19 Хоу. 1457 (823) 
8 Хоу, 1458 (312 
28 Ой. 1459 (801) 
17 Ов, 1400" (291) 
6 Осі. 1461 (279) 
26 Бер, 1402 (260) 
15 Sep. 1443. (255) 
8 Sep. 1464" (247) 
$4 Aug. ММ65 (236) 
13 Aog. 1400 (225) 
2 Ang. 1467 (214) 
22 July 1468" (204) 
11 Јају 1469 (192) 
$0 June 1470 (181) 
20 Јаве 1471 (171) 
8 June 1472*. (160) 
39 May 1478. (149) 
18 May 1474 (135) 
7 Мау 1415 (127) 
80 Арт. 1416" (117) 
15 Apr. 1477. (105) 
4 Apr. 1478. (9) 
$6 Mar. 1479 — (84) 
15 Мағ, 1450" (79) 
3 Маг. 1481 (61) 
20 Feb. 1482 (51) 
9 Feb. 1483 (40) 
























































































































































18 Jan. 
T Jan. 
28 Dee. 
17 Dee. 
5 Der. 
25 Nov. 
14 Nov. 


23 Oct. 
12 Oet. 
2 Oet. 
31 Sep. 
9 Sep. 


EEE =| f; 


Е 
--. 


19 Aur. 
8 Aug. 
28 July 
17 Jaly 
7 July 
36 June 
14 June 
4 June 
24 May 
13 May 
2 May 
21 Apr. 
10 Apr. 
31 Mar. 
19 Mar. 
9 Mar. 
26 Feb. 
18 Feb. 
š Feb. 
24 Зап. 
13 Jan. 
ЭГ 


ЗЕЗЕЕЕЕЕ 
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T) In the Roman Catholic countries of 


4 Nov. 


30 Aug. 


THE MUHAMMADAN CALENDAR. 


TABLE XVL (созхтіхгер) 


INITIAL DAYS OF MUHAMMADAN YEARS OF ТНЕ НИКА. 


Х.В. і 





1484" (80) 
1485 (15) 
1486 (7) 
1486 (362) 
1487 (351) 
1488“ (840) 
1489 (329) 
1490 (315) 
1491 (308) 
1492* (297) 
1493 (285) 
1494 (375) 
1492 1264) 
1496" (259) 
1497 (242) 
1498 (231) 
1499 (220) 
1500" (210) 
1501 (198) 
1502 (188) 
1503 (171) 
1504* (1006) 
1505 (155) 
1506 (144) 
1507 (18% 
1508* (123) 
1509 (111) 
1810 (100) 
1511 (90) 
1812* (79) 
1313 (65) 
1514 (57) 
1518 (44) 
1516" (36) 
1517 84 
1515 (13) 
1519 (3) 


onlered to be a commen, not à 


not tutrodaced till 


Злі 1732 


from Hijra 991 to Hijra 1111 imelusive, and 1 


Asterisks indigate Leap-yeare, 
й. Up to Hijra 1166 inctusive, the A.D. dates are Old Siyle, 


Commencement of the year. 


Weekday. 


6 Fri. 
14 Wed. 
| 


L San. 


5926 
921 
928 
9029 
930 3 Tues. 
0. Sat. 

4 Мед. 
2 Mon. 
6 Fri. 


5 Thurs, 


Date A.D. | 
з | 


1519 (357) | 


23 Dee. 
. 1520* (847) 


. 1821 (385) 


. 1536 


. 1541 


. 1523 (324) 
. 1528 (314) 
. 1524" (803) 


1528 (291) 
(281) 
1527 (270) 


1528* (259) 


. 1529 (243) 


1530 (237) 
1531 (227) 
1538" (216) 
1588 (204) 
1534 (194) 
1535 (183) 
1536”. (172) 
1537 (161) 
1538 (150) 
1589 (139) 
1540" (129) 
(117) 
1642 (107) 
(96) 
(85) 
(14) 
(63) 
(52) 
(a2) 
(30) 
1550 (20) 
1551 
1551 
1552" (353) 


. 1853 (841) 


| 


1 


963 
964 
“965 


ái 





Commencement of the year 


Weekday. 
2 


em 
й Wed. 


Date A.D. 


16 Кот. 
4 Nov. 
24 Oct, 
14 Oct, 
& Oct. 
33 Sep. 
11 Sep. 
31 Авг. 
31 Aug. 
9 Aur. 
39 July 
19 Jaly 
8 July 
86 June 
16 June 
5 June 
26 May 
14 May 
3 May 
23 Apr. 
12 Apr. 


1555 (320) 
1550* (309) 
1557 (297) 
1588 (287) 
1559 (270) 
1560* (260) 
1561 (254) 
1562 (243) 
1563 (233) 
1564" (222) 
1565 (210) 
1560 (200) 
15607 (189) 
1568“ (178) 
1569 (107) 
1570 (156) 
1571 (146) 
1572* (185) 
1573 (133) 
1574 (118) 
1575 (108) 
1510" (91) 


. 1577 (80) 


. 1578 


. 1881 


(69) 
1579 (59) 
1880* (4$) 
(36) 


. 15821) 96) 


1583 (15) 
1584* (4) 
1584* (859) 
1585 (347) 
1586 (436) 


. 1087 | 
. 1888* (315 


1559 (404) 
1590 (298) 





the New Style was introduced from October 5th 1582 A D. and the year 1700 
ue I de where the New Style 


Сос the nitiek datas of Нм тете, EE ix Во бичих инээж молор" 


in the above Table are however for English reckoning, 


days from Hiüra 1112 to Hijra 1168 imelusive. 


3 — —— Alc ыс E. F 
HAS DIA N са i, VD. түш у 


TABLE XVL Хог)” 


INITIAL DAYS OF MUHAMMADAN YEARS OF THE HIJRA. 


Х.В. і. Asterisks indicate 
ц ii Up to Hijra 1165 inclusive, the A.D. dates are Old Style, 











` Commencement of the yonr. Нут Commeneement of the year. Hijra Commencement of the year, 





year. 






YT" | Weekday. Date A.D. Weekday, Date AD. PUO | Weekday, Date A.D, 














2 3 | 1 3 3 1 2 8 


| [ 
Sat. 9 Oct, 1591 (282) 1037 Eo 2 Sep. 1627 (245) | *1074 [1 Sum. | 26 July 1663 (207 


& Thurs. | 28 Sep, 1592* (272) | *1038 |5 Thurs, | 31 Aug, 1628* (234) | 1075 |6 Fri. | 15 July 1664* (1 
Мов. | 17 Sep. 1593 (260) | 1039 |3 Tues, | 11 Aug. 1620 (223) | 91070 (3 Тав, | 4 July 1605. (185) 
6 Fri. | 6 Sep. 1894 (249) || 1040 |0 Sat. | $1 July 1680 (213) | 1077 [1 Sun. | 24 June 160 (175) 
Wed. | 27 Aug. 1595 (239) | *1041 |4 Wed. | 20 July 1631 (201)| 177% {5 Thurs | 18 June 1667 (104) 
l Sun. | 15 Ang. 1596* (225) | 1042 [2 Mou. | 9 ав 1632" (191) | “1079 (8 Мов, | 1 June 1668* (168) 
5 Thurs | 4 Ang. 1597 (316) || 1048 |6 Fri, | 28 June 1633 (179) | 1080 |0 Sat. | 32 May 1009 (143 
3 Tues | 25 July 1598 (206) | *1044 |$ Tues. | 17 June 1634 (165) | 1081 ft Wed. | 11 Мау 1670 
Sut. | 14 July 1599 (195) || 1045 |l Sun. | 7 Jame 1635 (158) | *1083 |1 Sum. | 30 Apr. 1671 
Thur | 3 July 1600* (185) | "1046 5 Thurs. | 26 May 1636* (147) | 1083 (6 Pri. | 19 Ape, 1672* (110) 
Mon, | 33 June 1601 (173) | 1047 |3 Те. | 16 Мау 1637 (136) | 1084 |3 Тик | 8 Apr. 1678 (99) 
û Fri, | 11 June 1602 (162) | 1048 |0 Sat. 5 Мау 1638 (125) | *1085 fO Sat. | $8 Mar. 1074 (87) 
Wed. | 1 June 1003 (152) | *1049 |$ Wei | 94 Apr. 16399 (114) | 1086 |5 Thum.| 18 Mar. 1075 (17) 
1 Sun, | 20 Msy 1604* (141) | 1050 [2 Mom. | 13 Арғ, 1640“ (104) | “1057 |? Mon. | 6 Маг. 1876“ (66) 
5 Thum.| 9 May 1605 (129) | 1051 GFR. | 2 Ape. 1641 (99) | 1088 (084. | 94 Feb. 1077 (98 
Тав. | 29 Apr. 1606 (119) | *1052 |3 Tues. | 22 Mar. 1642 (81) | 1089 |4 Wel | 13 Feb. 1075 . 
0 Sat | 18 Apr. 1607 (108) | 1053 |l Sux. | 12 Mar. 1648 (71) | *1090 || Sun. | 2 Feb. 1679 ( 
5 Thum. | 7 Apr. 1608* (95) || 1054 [š Thurs | 99 Feb, 1644* (00) | 109] |6 Fri. | 98 Зап. 1680” 
2 Mon. | 27 Mar. 1609 (38) | *1055 |а Моп. | 17 Feb. 1645  (45)| 1092 18 Тав. | I1 Jum. 1081 
6 Fri. |16 Mar. 1610 (75) | 1088 |0 Sa. | 7 Feb. 1046  (35)| “1098 [0 вы. | 31 Dee. 1681 (865) 
4 Ум, | 0 Маг. 1611 (65) | *1057 [а Wed. | 27 Jan. 1647 (27) || 1094 |5 Thur.| 21 Dee. 1682 (254) 
1 Sun. | 24 Feb, 1612* (39) | 1058 |? Mom. | 17 Jan. 1848“ (17) | 1095 |2 Мов. | 10 Dee. 1653 (344) 
5 Thurs | 11 Feb. 1613  (42)|| 1059 |6 Fri. b Jan. 1649 — (5)| *1090 |6 Fri. | 28 Nov, 1684* (337 
З Тое. | 1 Feb 1614 (32) | *1060 |$ Tuc. | 95 Dee. 1649 (359)| 1097 |4 Wed. | 18 Nov. 1685 
O Sat: | 21 Јав. 1615 (21) | 1061 || Sum. | 15 Dee. 1650 (840) | “1098 [i Saa. | 7 Nov. 1686 (311) 
Wed. | 10 Jan. 1616* (10)| 1003 [S Thurs | 4 Dee. 1651 (339) | 1000. |6 Рн. | 98 Ое, 1687 (300) 
Мов. | 30 Dee, 1616* (365) | *1063 |2 Mon, | 2% Nov. 1652* (827) | 1100 [8 Tues. | 16 Oct. 1688* a 
6 Fri. | 19 Dee. 1617 (353)|| 1064 [0 8а. | 12 Nov, 1653 (316) | “101 fo Sat. | 5 04 1689 
Ме. | 9 De. 1618 (848) 1 1069 4 Wed. | 1 Nor. 1654 (305) | 1108 |5 Thum. | 25 Sep. 1600 (268 
1 Sun. | 28 Мот. 1619 (338) | *1066 || Sus. | 21 Oct 1655 (294) | 1108 (8 Мон, | 14 бер: 1001 (857) 
5 Thurs | 16 Nov. 1820" (891) | 1007 6 Fri. | 10 Oet. 1656* (884) | 91104 |S Fr. | 8 Бер. 164% (0) 
Tom. | 6 Nov. 1621 (510) | "1068 (8 Тавь, | 39 Sep. 1657 (979) | 1105 |4 Wed. | 23 Ang. 1698 ¢ 
O Sat. | 26 Осі. 1622 (299) | 1069 fI Sun. | 19 Бер. 1658 (263) | *1106 [i Sun. | 12 Aug. 109% 02. 
Wed. | 16 Oct, 1623 (288) | 1070 |5 Тығ.| 8 өр, 1699 (25) | 1107 [б Pri. | 2 Aug 1005 016 
2 Мо. | 4 Oct 1024* (278) | *1071 |9 Mon. | 27 Ад: 16609 (240) | 1108 |$ Tae. | $1 July 1606" (205 
9 Yr. | 28 Sep, 1625 (266) | 1072 |O Sat. | 17 Aug. 1061 (229) | “109 |084 | 10 July 1097 (19 
B Tues. | 1$ Вер. 1626 (255) | 1078 [з Wel. | 6 Aug. 1662 (215) | 1110 [5 Thurs | 30 June 1698 















— 





























42 n | THE MUHAMMADAN CALENDAR. сххху 
: TABLE XVI CONTINUED) 


INITIAL DAYS OF MUHAMMADAN YEARS OF THE HIJRA. 
КВ і Asterisks indicate Leap-years. 
ii. Up to Hijra 1165 imcehunvr, the А.П). dates are Old Style. 





Hijea Commencement of the vear. Hijra 













1735 (133) | 1185 |3 Ти. | 16 Арғ. 1771 (106) 
1736" (199) | “1186 |0 Sat 4 Apr. 1772* (95) 


Mil 2 Mon. | 19 June 1699 (170) 1148 
91113 6 Fri. 7 June 1700* (159) 1149 









1118 Мей. | 28 Мау 1701 (48)! "1150 1181 (110) 1187 |5 Thurs. | 25 Мат, 1778 (84) 
1114 |i Sun. | 17 May 1702 (137)| 1151 1738 (100) || *1188 |2 Mon, | 14 Mar. 1774 (13) 
*1115 Thurs | 6 May 1703 (126) 1152 1739 (89) 1189 |0 Sat, 4 Маг. 1775 (68) 
1116 Toes, | 26 Apr. 1704“ (116) || *1153 ,1140* (18) 1190 /4 Wei | 21 Feb 1770* (52) 






“1117 Û Sat. | 14 Apr. 1705 (104) | пы 
1118 (5 Thurs | 4 Apr. 1706 (95) || 1155 
Mon, | 24 Mar. L707 (83) || *1156 
*1120. |8 Yri. | 12 Mar. 1708" (73) | 1157 


. 1741 (61) 1 "1191 fl Sun, 9 Feb. 1777 (40) 
1742 (56) 1192 (6 Fri. 30 Jan. 1778 (30) 
1743 (45) 1198 (8 Тав, | 19 Jan. 1779 (19) 
1744" (35) | +1194 |0 Sat. 8 Jas. 1750* (8) 












11231 |è Wel | 9 Mar 1709 (61) || *1158 1745 (25) | 1195 [5 Тыш». | 28 Dee. 1780* (368) 
1122 || Sun. | 19 Feb. 1710 (50) || 1159 1746 (13) | “1196 ІЗ Mon, | 17 Des. 1781 (351) 
91128 |5 Thur. | 8 Feh 171] (39 || 1160 I747 (| 1197 (084, 7 Dee. 178% (941) 
1194 (3 Тав, | 29 Лаа, 17189 (29) || *i161 1747 (356) | 1198 |4 Мей. |26 Кот, 1783 (830) 






1135 [O Sat. | 17 Jan. 1713 "(7| 1162 
*1126 |4 Wed | 6 Jun. 1714 (6| 1103 
1127 (2 Mon, | 27 Dee, 1714 (361) / “1164 
"1198 (б Ра. | 16 Dec. 1715 (350) || 1105 
1120 |4 Wed. | 5 Dee 17100 (30) || 51166 
1130 (1 Sun. | 24 Nov. 1717 (828) | 1167 
91181 15 Тїшэ, | 13 Nov. 1718 (817) | 1168 
1133 (8 Тав. | 3 Nov. 1719 (307) | "1169 
1183 |0 Sat |22 Oot. 1720* (996) | 1170 
“пы |4 Wed, | 11 Oe. 1721. (286 || nn 
135 (2 Mon | 1 Get 1792 (274)|| *1179 
91186 |0 Рн, | 20 Sep. 1723 (263)| 1173 
1137 |& Wed. | 9 Sep. 1724* (258) | 1114 
1138 |! Sum. | 39 Aug 1725 (341) | *1175 
*1139 |5 Thur. | 18 Aug. 1726 (850) | 1176 
1140 |f Tue. | 8 Аш 1787 (220 | “1177 
1141 (084. | 37 Jaly 1728* (209) || 1178 
*1142 fé Wol | 16 July 1729 (197)| 1179 
1148 8 Mon. | 6 July 1730 (187) || *1180 
1144 [6 Fri. | 95 June 1731. (176) ||. 1181 
*1145 |S Tae, | 13 June 1732* (165) || 1182 
1146 |l Sax. | 3 Jume 1733 (154) || *1183 
*H47 |5 Thurs. | 8 Мау 1734 (145) | 1184 


1748“ (346) || +1199 |i Sun. 14 Nov. 1784“ (810) 
1749 (334) 1200 |6 Ри, 4 Хоу. 1785 (308) 
1780 (323) 1201 |3 Tues. | 24 Oct. 1786 (297) 
17514 (813) | “1208 |0 8м. 13 Oct. 1787 (286) 
1752* (313) 1208 ]|5 Thurs. | 2 Ом. 1788“ (276) 
1733 (303) 1204 |3 Mon. | 21 Sep. 1789 (264) 
1754 (291) | *1205 |& Fri 10 Sep. 1790 (253) 
1755 (280) 1206 |4 Wed. | 31 Aug. 179]. (243) 
. 1756* (270) | *1207 |l Sun. 19 Aug. 1798" (239) 
1757 (258) 1208 [6 Fri. 9 Aug. 1793. (221) 
1758 (247) 1209 (3 Тав, | 39 July 1794 (210) 
1759 (237) || +1910 |0 Sat. 18 July 1795 (199) 
1160" (226) 1211 |ñ Thurs. | 7 July 1796* (189) 
1161 (314) 1212 |3 Moa. | 26 June 1797 (177) 
y 1702 (204)|| *1213 16 Fri. 18 June 1798 (166) 
1763 (193) 1214 4 Wel. 5 June 1799 (156) 
y 1764* (183) 1215 ejl Sun, | 25 Muy 1800 (145) 
1768 (171) | “1216 |5 Thurs | 14 May 1801 (154) 
1766 (160) 1211 |S Tocs. 4 May 1802. (124) 
1767 (150) || *1218 [|0 Sat. 23 Apr. 1803. (113) 
1768* (139) 1219 [5 Thurs. | 12 Apr. 1804* (103) 
1769 (127) 1220 |2 Mon. 1 Арг, 1805 (91) 
1770 (117) | "1221 [б Ра. 31 Mar. 1806 — (80) 






























f The New Style was introduced into England from 3rd September, 1752. The 9th November, 1751, is therefore an Old Style 


date, and the Sth November, 1752, is a New Style one (see above, Note 2. p. 11, Note 1, p 88) 


TN iris; 





сахі THE INDIAN CALENDAR. 
TABLE XVI. гсохтікгеп) 


INITIAL DAYS OF MUHAMMADAN YEARS OF THE HIJRA. 


N.B. L Asterists indicate Leep-prare. 
й. Up to Hira 1105 inchuripe, the 4D. dates are Hd Style, 


Commencement of the year. || Hijra Hijra | Commencement of the year. 
» . = Së cil = : 
Weekday. | , Date A.D. е5 Weekday, Date A.D, | і Wenkday, Date AT. 
— 


1 а | 1 а 3 | 1 2 3 
| == C 0 
| 







1$ 





















1288 |S Thur. | 28 Mar. 1871 (89) 
“1280 |2 Моа. | 11 Маг. 1812" (11) 
1290 |0 Sat l Mar. 1873 (00) | 
129] |à Wed. | 18 Feb 1874  (49)| 
“1292 [1 Sun, 7 Feh. 1875 — (38) 
1993 |6 Fri. | 98 Jam. 1876* (25) 
1294 fð Tus. | 16 Jam. 1877 (16) 
“1295 |0 Sat. 5 Jan. 1878 (0) 
1200 |S Thurs | 26 Des. 1878 (860) 
“207 18 Mon. 15 Dee. 18;9 (14 
1298 |0 Sat. 4 Dee, 18809 (839) 
1809 |4 Wed. | 28 Nor. 1881 (397) 
*1800 |l Sum. 18 Мөн, 1882 (016) 
1801 |G Fri. | 2 Мот, 1883 (806) 
1802 |8 Tue | 31 Oe. 1884* (296) 
31108 |0 Sat. 10 Oet. 18858 (288) | 
1804 |8 Thur» | 30 Sep. 1886 (3735) 
1808 |$ Mom, | 10 Sep. 1887 (282) 
“1808: [0 Pri. Т 8ер. 1888" (251) 
1307 |& Wed | 28 Aug. 1889 (940) 
«1808 |l Sum. | 17 Aug. 1890 (220) 
1309 |6 Fri. | 7 Аш, 1801 (219) 
1310 |3 Tues | 26 July 1892* (308) 
*1311 |0 Sat | 184шу 1808 (196) 
1819 [5 Thun. | 5 July 1894 (180) 
1813: | Mon. | 24 June 1895 (175) 
“1814 |G Fri. | 13 June 1896* (164) 
1815 |4 Wed, | 2 June 1897 (153) 
“6 [1 Sun. | 9% Мау 1898 (144) 
1817 [6 Ра. [19 Маў 1899 (138) 
1815 [3 Том. | 1 Млу 1000 (121) 







11 Маг, 1807 (Т0) || 1855 |l Sun. ] 17 Маг. 1889 (76) 
әң Peb, 1808* (59)| *1256 [5 Тыш» | 5 Маг. 1840" (85) 
16 Feb. 1809 (47) || 1257 (8 Tues | 28 Feb. 1841 (54) 
6 Feb, 1810 (87) | 1258 |O Sat. | 19 Feb. 1842 (48) 
ağ Jan. 1811 (25) | “1259 |à Wed. | 1 Feb 1843 (33) 
16 Зо. 181289 (16) | 1980 14 Мон, | #2 Зан. 1844“ (#9) 
4 Jm. 1813 (шш! 1201 |8 Fri | 10 Jam. 1845 00 
24 Dee, 1813 (858) | 91202 (9 Тив, | 30 Dee. 1845 (804) 
14 Dec. 1814 (848) 1288 (1 San. 20 Dee, 1840 (454) 
$ Dec, 1815 (437) | 1864 |5 Thurs | 9 Dee. 1847 (343) 
9] Моў. 18109 (220) | “1868 |3 Мап, | 87 Ҡот. 1848" (22) 
11 Мот. 1817 (919 | 1964 0 Sat. | 17 Nov, 1849 (331) 
81 Oct. 1818 (304)|| *1287 |4 Wed. | ê Nor. 1850 (810) 
20 Oet 1819 (295 | 1868 |2 Mom. | 27 Oct 1851 (800) | 
| 9 Oe 18809 (288) | 1269 |ü Fri. 15 Oct 1852* ($89) 
128 Sep, 1821 (271) | “1270 |S Tues, | 4 Oct, 1853 (277) 
18 Sep. 1822 (881) || 1271 |1 Som. | 24 Sep, 1854 (207) 
7 Sep, 1828 (950) | 1272 |5 Thurs | 18 Sep. 1855 (250) 
26 Aug. 1824" (289) | *1273 |2 Mon, | 1 Sep. 18569 (245) 
16 Aug. 1825 (9238) | 1274 054 22 Ang. 1857 (234) 
f, Aug. 1820 (217)|| 1275 11 Ang. 1858 (22%) | 
25 July 1827 (206) | "1270 Sun. 31 July 1559 (217) | 
14 July 1828* (196) | 1217 Fri. | 20 July 1800" (200) 
3 July 1880 (184) | *1278 |8 Tues | 9 July 1861 (190) 
$9 June 1530 (173) || 1279 |l Sum. | 29 June 1869 (180) 
12 June 1891 (168) | 1280 5 Thur | 18 June 1868 (160) 
31 Мау 18829 (158) | "1281 Mon. | 6 Jone 1864" (158) 
81 May 1838 (141) | 1282 |O Sat. | 27 Muy 1865 (147) 
10 May 1834 (130) 1588 4 Wed, 10 May 1866 (186) 
29 Apr. 1835 (119) || *1284 |l Sum. 5 Мау 1867 (195) 
18 Apr. 1844 (109) | 1285 |0 Fri. | 24 Apr. 1868* (115) 
Т Apr. 1837 (97) | "1986 3 Tues | 18 Apr. 1869 (108) 
27 Mar, 1838 (36) | 1287 |l Bum. 3 Apr. 1870 (93) 
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ECLIPSES OF THE SUN IN INDIA. 
By DR. ROBERT SCHRAM. 






| A complete list of all eclipses of the sun for any part of the globe between the years 
1200 B.C. and 2160 A.D. has been published by Oppolzer in his “Canon der Finsternisse”’, 
(Denkschriften der mathematisch naturwissenschaftlichen Classe der Кай, Akademie der Wissen- 
schaften in Wien, Vol. LIT. 1887). In this work are given for every eclipse all the data necessary 
for the calculation of the path of the shadow on the earth's surface, and of its beginning, greatest 
phase, and end for any particular place. But inasmuch as the problem is a complicated one the 
calculations required are also unavoidably complicated.. It takes considerable time to work out 
by the exact formule the time of the greatest phase of a given eclipse for a particular place, 
‘and when, as is often the case with Indian inscriptions, we are not sure of the year in which 
a reported eclipse has taken place, and it is therefore necessary to calculate for a large number 
of eclipses, the work becomes almost impossible. 
The use, however, of the exact formulae is seldom necessary. In most cases it is sufficient 
to make use of a close approximation, or still better of tables based on approximate formula. 
Such tables I have published under the title Tafeln zur Berechnung der näheren Umstände 
der Sonnenfinsternisse ", ( Den&schriften der mathematisch naturwissenschaftlichen Classe der Kats. 
Akademie der Wissenschaften in Wien, Vol, LI. 7886) and the Tables B, C, and D, now given 
are based on those. That is to say, they contain extracts from those tables, somewhat modified 
and containing only what is of interest for the continent of India. Table A is a modified extract 
from Oppolzer's Canon, containing only eclipses visible in India and the immediate neighbourhood. 
All others are eliminated, and thus the work of calculation is greatly diminished, as no other 
eclipses need be examined to ascertain their visibility at the given place. 
` Oppolzer's Canen gives the following elements: 
Date of eclipse and Greenwich mean civil time of conjunction in longitude. 
L' —longitude of Sun and Moon, which is of course identical at the middle of the eclipse. 
Z =Equation of time in degrees, 
€ =Obliquity of the ecliptic. 
Ын psinP being equal to AE where b and b' denote the moon's and sun's 
latitude, хт and z' their respective parallaxes. 
ғы qcosQ being the hourly motion of p sinP. 
log At =the hourly motion of — р ЛА where L denotes the moon's, L' the sun’s longitude. 


sin (r—t! 





1 1 propose to publish, wither im s second edition af this wark, if such should be called for, or in ome of the sclentifie 
Periodicals, tables of lunar eclipses, cumpiled from Oppolar’s Canon der Fiasterniete, and containing thove visible in India during 
the period comprised ín the present volume, [R. S.] 
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» -shortest distance of shadow's centre from earth's centre. 

й бя hourangle at Greenwich at the moment of this shortest distance. 
log n —hourly motion of shadow's centre. 
bg sid] Sun's qecliqation. 
log cos 3^ 

N'-—angle of moon's orbit with declination circle (N' — N — h, where N is the алар of 

the moon's orbit with latitude circle, and tan В = cos L' cos z. 

) sin g sin G=sin 3' sin N". 

sin g cos G = cos N'. 
sin g cos g — cos š' sin №. 
sin k | sin k sn K =sin N'. 
cos g | sin К соз К = зіп 3' cos N'. 
` Cos k cos k —cos š' cos N'. 
With these elements the calculation of the moment of greatest phase of eclipse ata given 
“май whose longitude from Greenwich is 4, and whose latitude is @, is found by the formula: 

log 0 — 0,9966. log ©. 

m sinM —y — 0,9965 cos g sn Q,-4-cos Q, sin g sin (8-5. 
M cosM = (t, — 4 — ни) ү — 0,0966 sin , cos k + cos, sin k cos (K +). 
m' sinM' — — 0,2618 cos 3 sin g cos (G + tJ). 
m". cosM'— n — 0,2618 cos Q, sin k sin (K + t). 


ti=t,— 18 G cos (M + М). 

Making firstly зА и, this formule gives the value of t This value is put in the 
formula instead of t, and the calculation repeated, and thus we get a closer value for t; which, 
— again put in the place of t, gives a second corrected value of t. Calculation Бу: Нил эгшин! 
must be repeated as long as the new value of t differs from the former one, buty as a general 
rule, three or four times suffices. The last value of t is then the hour-angle of the sun at the. 
given place for the moment of greatest phase at that place. With the last value of m we find 


the magnitude of the greatest phase at the given place in digits = 6 ==. 


‚ — 01736 
‘These calculations are, as will be seen, very complicated, and for other thin есе 
problems it is hardly ever necessary to attain to so great a degree of accuracy. For ordinary purposes 
they may be greatly simplified, as it suffices to merely fix the hour-angle to the ee epree. 
The angle N is very nearly constant, its mean value being N= 883 or N-9s7 
E as the moon is in the ascending or descending node. Which of these ts the case is 
always shown by the value of P, as P is always near o" when the moon is іп the asce: 
and near 180° when she is in the descending node. Taking also for sa mean value, say «= = 23°60, 
and making the calculations separately for the cases of the ascending and descending node, we 
find that >, lh, Nesim р, соз р, зїп К, cos k, G and К аге all dependents of L', and can 
і ате ае анз say from 10 to 10 degrees. 
The second of the above formula: | 

m cos M—(t—2 — &) 3; — 0,9966 sin Q, cos k +- cos Ф, sin k cos (K + tJ) 
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t=( + &)---5 x 00966 sin Q, cos k — З сов Q, sin k cos (K - t) - 2m cos M. 
| The angle M being, at the moment of ENS phase, always suficientiy near go" or 270", 
! Sm cosM can be neglected; and, introducing for = its mean value 27,544, and identifying Ф; 


— with d, the value of t, can simply be desine by the expression 
31 {= (А+ м) + 27447 sin 2 cos k —27,544 cos 2 sin k cos (K 4- t) 
instead of determining it by the whole of the above formule. Now in this last expression k and K 
— "are mere dependents on L', and therefore the values of t can be tabulated for each value of L! 
with the two arguments +-+ p and 2. Table D is constructed on this formula, only instead 
of counting t in degrees and from true moon it is counted, for Indian purposes, in ghatiküs and 
their tenths from true sunrise. 
The value of t for the instant of the greatest phase at the given place being found, it can 
2 be introduced into the formula 
m sin M—7 — 0,9966 cos = sin ©, + cos Ф; зіп g sin (G + t). 
As M is always near 90° ог 270°, sin M can be considered equal to + t, so we have | 
+ m= y — 0,9966 соз р sin Q + cos (Q sin g sin (G + t) f 
- where the siga + із to be selected so that the value of m may always be positive. 
! The second part of the above expression 
— 0,9966 cos g sing ў созд sing sin(G 4 t) 
(which, for the sake of brevity, may be called by the letter I' contains only values which 
directly depend on L', such аз соз р, зїп п, С, ог which, for a given value of L', depend only — - 
71 “оп À + and Ф, and therefore the values of I" can be tabulated for each value of І with the 
` two arguments A+ and ¢. This has been done in the Table B which follows, but instead of 
СОТ the value r+ = T has been tabulated to avoid negative numbers. The value of m can 
then be found from 
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т: + (+ Г). Е 
Both Tables B and D ought to consist of two separate tables, one containing the values of — — 

L! from o* to 360° in the case of P being near o", the other containing the values of L' from 

Oto 360" for the case of P being near 180", To avoid this division into two tables, and the 
‘trouble of having always to remember whether P is near o” or 180°, the two tables are combined 
into one single one; but, whilst in the case of P being near o' L' is given as argument, in the 
сазе of P being near 180' the table contains, instead of L’, L' + 400° as argument. We need М 
_ therefore no longer care whether the moon is in the ascending or descending node, but simply 
take the argument as given in the first table. : 

; With the value of m, found by m — Е (+ Г), we can find the magnitude of the greatest. 

phase in digits 2 6,70. ! which formuld can also be tabulated with the arguments u', and 


oam, or with w, and (> + T). This has been done in Table C. As u', when abbreviated to two | 
"places of decimals has only the six values 0.53, 0.54, 0.55, 0.56, 0.57 and 0.58, every column 
‘of this Table is calculated for another value of u',, whilst to ў the constant $ has been added 
ps that all values in the first Table may be positive. Instead of giving u', directly, its last- 
оо as tenths to the value of (7 4- Г) so that there is no need for ascertaining the 
ue of u... | 
я — ' Of all elements, then, given by the Canon we want only the following ones;— 
. Date of eclipse, and Greenwich mean time of conjunction in longitude. 
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ы longitude of sui and moon. 
P (only indication if P is near o" or near 1899. 
u', — radius of shadow. 
y — shortest distance of shadow’s centre from earth's centre. 
pf = Sun's hour-angle at Greenwich at the moment of this shortest distance. 
(There is no necessity for attempting any further explanation of all the other elements 


and formule noted above, which would be impossible without going into the whole theory of 


eclipses. Such an attempt is not called for in a work of this kind.) 
These elements are given in Table A in the following form:— 
Column 1. Date of eclipse, —year, month, and day; Old Style till 2 September, 1752 A.D., New 
Style from 14 September, 1752. 
Column 2. Сан time of conjunction in longitude, counted from mean ا‎ DON and minutes: 
Column 3. — longitude of sun and moon in degrees, when P is near O'; or longitude of 
sun and moon plus 400°, when P is near 180°; so that numbers in this column 
under 360" give directly the value of this longitude, and indicate that P is near O", 
or that the moon is in the ascending node, whilst numbers over 400* must be diminished 
Бу 400 when it is desired to ascertain this longitude. At the same time these last 
indicate that P is near 180", that is that the moon is in the descending node. 
Column 4. œ = Sun's hourangle at Greenwich at the moment of shortest distance of shadow's 
centre from earth. 
Column s. 7’ = ten times the second decimal cipher of u', -- 5 -- ». So the tenths of the 
numbers of this column give the last cipher of wu, whose first ciphers are 0.5, 
and the rest of the number diminished by s gives the value of y. 
For instance; the line 975 II 14, Oh 52 m, 730", 202", 74.66 shows that on the 14th February, 


A.D. g75, the conjunction took place at oh 52m after mean Lanka sunrise, that the longitude 


of sun and moon was 330° (the moon in the descending node), д = 202", u', = 0,57, and 7 = — 0,34. 
Use of the Tables. 


Table A gives, in the first column, the year, month, and day of all eclipses visible in any part 
ef India, or quite close to the frontiers of India. The frontiers are purposely taken on rather too 
large a scale, but this is a fault on the right side. The letters appended shew the kind of eclipse; 
па" stands for annular, “t" for total, "p" for partial. Eclipses of the last kind are visible only 
as very slight ones in India and are — not of much importance.’ When the letter is in 
brackets the meaning is that the eclipse was only visible quite on the frontiers or even beyond them, 
‘and was without importance. When the letter is marked with an asterisk it shews that the eclipse 
was either total or annular in India or close to it, and is therefore one of greater importance. 
The second column shews, in hours and minutes counted from mean sunrise at Lanka, the time 
of conjunction in longitude. This column serves only as an indication as to whether the eclipse 
took place in the morning or afternoon; for the period of the greatest phase at any. — 
place may differ very sensibly from the time thus given, and must in every case be | 


_ from Table D, if required. The third, fourth, and fifth columns, headed respectively L, P y. 


furnish the arguments for the following Tables B, C, and D, by which can be found the magnitude 
“савд the moment of the greatest phase of the eclipse at a particular place. 


1 But see Art, 400, р. 23, paragraph 2, Professor Jacobi's remurks um eclipses mentioned in Indian inseripti [R. &] 
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"m Table B (as wel as Table D) consists of seventy-two different Tables, each of which із. 
- calculated for a particular value of L. taken in tens of degrees. Each of these little tables is a 
Л о with a double argument, giving the value of 7". The arguments are, vertically the latitude 
Ф. and horizontally the longitude А оѓ ће given place, the latter being stated in degrees from 
Greenwich and augmented by the value of ¢ given in Table A. The reader selects that table 
which is nearest to the value of L given by Table A, and determines from it, by interpolation 
With the arguments O and А-и, the value of y". If a greater degree of accuracy is desired, it is 
necessary to determine, with the arguments © and a4, the value of y" by both tables preceding ` 
and following the given value of L, and to interpolate between the two values of 7" so found. 
The final value of >" is added to the value of 7 given by Table A, and this value оі 

À >’ + p" serves as argument for Table C, which gives directly the magnitude of the greatest phase 
4 i at the given place in digits, or twelfths of the sun's diameter. 

à Table D is arranged just like Table B, and gives, with the arguments i and Афр, Ше 
moment of the greatest phase at the given place іп ghatikas and their tenths, counted from true 
| sunrise at the given place. 

“Я | The first value in each line of Tables B and D corresponds to a moment before sunrise 
E and the last value in each line to a moment after sunset. Both values are given only for pur- 
. "poses of interpolation. Therefore in both cases the greatest phase is invisible when 2?. + |¢ coincides 
exactly with the first or last value of the line, and still more so when it is less than the first or 
greater than the last value, But in both cases, when the difference between A + and the last 
value given does not exceed 15 degrees, it is possible that in the given place the end of the 
eclipse might have been visible after sunrise, or the degimming of the eclipse before sunset. 

As the tables give only the time for the greatest phase this question must be decided by direct 
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EXAMPLES. 


EXAMPLE I. Was the eclipse of the 20th june A.D. 540, visible at Jálna, whose latitude ` 
Ф, в 19" 48 М., and whose longitude, 4, is 75* 54' E.? 
Table A gives; 540 VI m 57m L — 490 д = 314* 7 - 3534 
fila has $ — 20, and . . о C EAE Wi od os? А 76! 
e A | 30 | 
Table B. L — 490 gives, with Q — z20" and A + & — 30. . . “ан ee 
к”. y^?" — 36,20 
Table С gives, with +’ >” = 36,20, the magnitude of the greatest phase as nearly 8 digits. 
— D. L = 490 gives, with @ = 20” and a+“ = 30, for the moment of the greatest 
phase, 24.8 ghatikas or 24 gh. 48 pa. after true sunrise at Jalna. 
“we EXAMPLE 2. Was the same eclipse visible at Multan, whose latitude Dis 30° 13' N., me 
Ке колы, № в 71" 26 Е? 
D с Та с A gives: A.D. — тн — 4-314 9:-3534 
- Matan has $—30' and . . . 3 y e Ally 
E Ace 25° . 


EE E пеам ого © —— 
Table B. L — 490 gives, with Q = jo" and расаў... Y 5016 (арц аянд 


E 
: + 5" = 3610 
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ilk DL = ago gives with 2 = S ETAT cda Meer Ба па 
me | 24,0 ghatikás, or 24 gh.o pa, after true sunrise at Multan. 

| EXAMPLE 3. Was the eclipse of the 7th June, A.D. 913, visible at Trivandrum, whose 
x latitude, @, is 8° 3o' N., and longitude, A, 76* 56 E.? | 

Table A gives: 913 VI 7, 8h.35 m. L=480 № = 323" 7 — 44,98 
Duviadnmljas $—S8'agd. 2.5 2024: 2240 xw AO , 
М A+ аб 

| а УД За ыы ғыс, жалғы “= noz 


+” < 4600 
"Fable C shews, with -y + 7” = 46,00, that the eclipse was total at Trivandrum. 
Table D. L—480 gives, with 0=8" and 4+ м = 40, Юг the moment of totality 26,2 ghatikas 
or 26 gh. 12 pa. after true sunrise at Trivandrum. 
в Ё .. EXAMPLE 4. Was the same eclipse visible at Lahore whose latitude, Q, is 31° 33 N. 
` and longitude, A 74 іб E и: “ | 
` ‘Table A gives: gr3 VI 7, 8h. 35 m. L — 480 i323" У — 44,98 
с а фэ Ў.............. = 74” 
лфит 37" 
BUE Io Lodo lanes WA Фу аа аа, . ir CONDES S 
> +>"=4557 
‘Table C gives, with >' + >" = 45,67, the magnitude of the greatest phase 43 digits. 
Table D. L — 480 gives, with O— 32° and 4 - i£ — 37^, for the moment of the greatest phase 
| 26,9 ghatikas, or 26 gh. $4 pa. after true sunrise at Lahore. 
g In all these examples the value of L (Table A) was divisible by 10, and и 
table. for this value was found in Table B, When the value of L is not divisible by ro, aš 
— — will mostly be the case, there is no special table exactly fitting the piven value. In such a 
— Case we may take the small table in Table B for the value of L nearest to that given. Thus for 
instance, if L is 233 we may work by the table L — 230, or when L is 487 we may work by 
.. the Table L — 490 and process) as before, but the result will not be very accurate. The better course 
ғ. в to take the value of >" from both the table next preceding and the table next following the 
given. value of L, and to fix a value of >" between the two.’ Thus for L — 233 we take the 
value of >" both from Table 230 and from Table 240 and fix its truer value from the two. 
— But where the only question is whether an eclipse was visible at a given place and there is no 
‘necessity to ascertain its magnitude, the first process is sufficient. 
` EXAMPLE = Was the eclipse of the 15 January, A.D. 1032, visible at Karachi, whose 
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E Elea. Ф, ів 24'53' N., and longitude, A, 66° 57’ E.? 
Table A gives ща 1 rs, тото. L — 701 ве АГ ^ y — 4546 
Ie oe voe satu ERG „БЕ ута M Й. ЖАБ 67" Y 


р 


A+ B= 49° 
"Table B, L.— 700 gives, with = 25° and A + g= у —o0 | 
Reston но з эў " " — | or hr U fU... 7 = 0,64 


2l ка. psn momy 
| 7 +7" =46,10 


3 Here the auxiliary table to Tables VI. and VIL abore may be used, ЇЕ. &] 
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Table C gives, with # + >” =46,to, the magnitude of the greatest phase аз 100 digits. 
5 — Table D. L 700 gives, with & —25 and A--& —49*, .... Шон р | 
: I © Table D. L 710 n и. » as mosca 26,0 — ёх the таа. 
= "ef the greatest phase, 25,7 ghatikás, or 25 gh. 42 pa. after true sunrise at Karáchi. 
T Ч, | EXAMPLE 6. Was the same eclipse visible at Calcutta, whose latitude, Û, is 22° 36' N., and 
222 longitude, à, 88 23 E.? 
” Table A gives 1032 I 15, tO h. r m. L — 701 и--342 У" = 45,56 
да па-ра Аа... A Lu Xm 88" 
| A+ ë= 70" 
A+ @ is greater than the arguments for which values are given in Table B, 700 and 710. This 
22 indicates that the greatest phase of the eclipse takes place after sunset and is therefore invisible. ' 
n... EXAMPLE. 7. Was the eclipse of the 31st. December, A.D. 1358, visible at Dhaka, whose 
— latitude, Q, is 23" 45' N., and longitude, à, go* 23' E. ? | 
— Table A gives: 1358 XII 31, rh. 28 m. Г. = 288 и за: я = 45,48 
Ч Dhaka Ваз Ф - 24", and а + * в ч = = - - = = + . . А == go" 
ED | | | А + в = 303° 
- . Table B. L 280 gives, with @ = 24° and A + и 303*,.. У ТОМЕ orforL 288... y' — os sa 


š Table B. L 290 te "о. " " " n y' —0,35 
Ээ... У +7" = 45,84 
Ы Fable C gives, with » + 2" = 45,84, the magnitude of the greatest phase as 8,5 digits, 


Ht 


.. 
Е 
їл! 
ч ж 


/ 


2 ‘Table D. L 280 gives, with @ = 24° and A + p = 303", .. 0,0 | 
д: á Table DL 200 , ў ү : : PEE rai not for L 288, for the moment 
| of the greatest phase 0,2 ghatikas, or o gh. 12 pa. after true sunrise at Dhaka. 

е EXAMPLE 8. Was the same eclipse visible at Bombay whose latitude, Q, is 18° 57’ N., and 


longitude, a, 72° 51' E,? | 
_ Table A gives: 1358 XII sr, 1h. 28m. L = 288" p cara ? 24548 № 
EIDEM 9c Ig Ы а y а Se АУ 
А+ ш = 286° 
A + & is Jess than. the arguments for which there are values given in Table B 280 and B 290, \ 
This indicates that the greatest phase of the eclipse took place éefore sunrise and was. 
therefore invisible. ° | | | 
EXAMPLE 9. Was the eclipse of the 7th June, A.D. 1416, visible at Srinagar, whose latitude, 
4, 18 34" 6' N., and longitude, А, = 74" 55' E? ! E. 
Table A gives: i415 VI 7, 6h. i4m. L= 484 ` в = 289° — 
па Наз Ф - 34°, апі + Ма! аў Ж ee ote oe x ЛА Е 75° 
M M . М-ва g 
Table B 480 gives, with û = 34° and A + p = ЖЭ. зэс | ' 
Table B 490 ” шиг m " gp mM ее“ у" = 0,82 усе EAM i ” * et Iv», 
$ E or | | +27" = 3630 2 
Table C gives, with y' + у" = 36,39, the magnitude of the greatest phase as 3,3 digits. n 
= T For the visibility of thé Beginning of the eclipse see page 111. 
3 Ter the visibility of the eud of the eclipse see pagw 111. 
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| таме р бо gives with © = 34l and э + и = 48---188 аа bor he 
1 490 я ТИШ, ” " " meee 

of the greatest phase 18,8 ghatikis, or 18 gh. 48 pa. after true sunrise at Srinagar. | 

Шш. EXAMPLE ro. Was the same eclipse visible at Madras, whose latitude, 2, = 13* 5' N., and 
` longitude, 2, 80° 17' E.? 

i Table À gives: r415 VI 7, 6h. 14m. L — 484 


58 = 7 "289 = م 
E 27:21:27 A=‏ 


: 8o* 
b... ¿+= 9 

ч Table B. L 480 gives, with 9 = 13" and A+ =9',....у” =1,1$ AR 
> Table B. L 490 " д 4 E № е, E = Hq O for L 484-.. у" 4 
ri У Ф У з 3672 
e y! + y" is greater than the values contained in Table C. 
* This indicates that Madras is too much to the south to see the eclipse. 
EXAMPLE 11. Was the eclipse of the 20th August, A.D. 1495, visible at Madras, whose 
latitude, ©, is 13' 5' N., and longitude, A, 80* 17' E.? 


Table A gives: 1495 VIII 20, 4h. 55 м 12-156 u= 269" 7 = 5462 
` Madras has Ọ = 13" and . АЛА “а къта ҚОЛ 6 A= 807 
а ^+ а = 349" 


. Table B. L 150 gives, with 2 — 13' and 2 + = 349", 2 195, ог бі. 156... Улоў 
- ` 160 " ” ” ” " " "=1,01 s 
HM E J 7 + x = 55,65 
4% - Table C gives, with 7 + 7" = 55,65, the magnitude of the greatest phase as 4,4 digits. 
— Table D. L 150 gives, with Ọ = 13° and y + #=349"; + - 12l or for НЭРЭЭ 
Р. Table D. Li60 „ „ +» a % : даж or for L 155, greatest 
phase 12.0 ghatikás, or 12 gh. o pa. after true sunrise at Madras. 


n EXAMPLE 12. Was the same eclipse visible at Srinagar whose latitude, Q, = 34" 6' N., and 
longitude, 2, 74" 55' E.? 
Table A gives: 1495 VIII 20, 4h. 55 m. Г. - 155 № = 269° y'= 54,62 
Ѕгіпасаг Ваз Ф= 34°. - ен“ “ТИН АҢ Аш 75° | 
" | Л+и- 344" 
7 . Table B. L 150 gives, with Q = 34° and 7 + 4= 344, 2" —972] or for = 0,71 
7 ТавеВ. 1160, » » Ч. e. visent lon L 155 — 
к! < > 1 > + "= 55,33 


| y 4y" is less than the values contained in Table C. 

ii This indicates that Srinagar is too much to the north to see the eclipse. 

^^ It was intended that these tables should be accompanied by maps shewing the centre-lines, 
` across the continent of India, of all eclipses of the sun between A.D. 300 and 1900, but it has 
JF mot been found possible to complete them in time, owing to the numerous calculations that have 
to be made in order that the path of the shadow may be exactly marked in each case. Such 
` maps would plainly be of considerable value as a first approximation, and I hope to be able 
| soon to publish them separately. | 

1 ць Vienna, November, 1895. R. SCHRAM. 
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TABLE А. 






Lanks time 
of 
conjunction 
measured 


from 
sunrise. 
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Gh 6m.| 4 83 801 VIIT 17] 4h. 12 m. 
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т 12 |1783 301 363 1 1/23 52 |059] 191 75.38 | $18 УП 1010 8 |1 344 45.5 Р 
4 19 134| 259 Man 16 1 55 851 13 45.511 | 419 XI] 3| 1 29 652) 221) 46.15 (р) 
S's 365 VI 6|0 46 75] 203) 56.38) | 421 Х1:1116 4i |o630|297| 54.81|(0) 
6 36 867 X 1045 18 13507275 54.774. | 425 mI 6|7 зо [947] 308/ 55.30" 
4 80 3û8 IV 322 27 15| 165, 55.90 | 455 ҮШ 29/9 45 |556] 340] 43.88 (И 
27 y 970 VIH 5 0 40 |535 205] 65.45 | 496 VII 1 48 |548] 217] 34.1 
18 311 пет 48 - 427 ҮП 10| 0 16 |508 335 46.08 
44 872 VIL 17| 2 33 (р) || 429 ХИ 19) з 23 | 262] 243| 45.8 
49 818 Vi 7111 за 432 IV 16|10 44 | 427] 3551 5.911 
48 374 19019 6 432 Х 1018 94 |198 394 75.19 
18 875 ХІ 10/10 38 438 IX 29/10 12 | 187] зат] 65,82 
40 318 IX sho 6 434 11 25) 4 24 |758] 260] 66.1000) 
57 379 ҮШІ 28 |11 27 425 TI 4/7 в | 197 98 35 
32 380 I 34|4 38 135 ҮН1101 137 1137 419 34.55 
8 18 881 1 1317 5а 436 H .3|6 45 | T15| 290| T4. T0 
1 3 381 ҮП 8|12 32 438 XII 3,13 10 652) 229| 45,49 
OEC 882 1 117 в мо V 17/3 зв 57| 235! 45.61 
5. 38 46.12. | 383 Хит 4 442 IX 20/6 40 | 578) 98| бал 
2 16 75.39]. | 385 IV 25/22 зе 446 11817 45 | 205) 4081 54.44 
7 29 56,011) | 886 IV 15) 5 47 446 ҮП 1011 30 15080917 65 
9 41 $4.02) | 357 Ш 610 41 447 1120913 48 |497] 350] 74 55а 
8 18 76,0%» || 388 VII] 18| 7 55 449 V 8/2 94 | 448) 283) 45.78% 
1 47, | 803) 218) 44.70 | 92 VI 7|5 14 454 VII10| 1. 11 (135010 45.48 
88 |514 354) 65.31]. | 898 V 37|8 35 455 ҰШ 30 |11 31 | 127] 8| 00.0: 
8 41 "|445| 325| 54.831a* || 293 XI 20| 9 30 457 VI 8|1 33 78| 219| 04.75 
839 Х 1917 4 206| 301) 45.894 || 395 IV 6|4 18 45; XII. 2/28 55 053] 194 64.51 
ЗАТ ИТ $5 1 |744 969] 55.40 | 309 УИ 190 p 458 V 3810 85 67| 358 46. 
$4 VI 6/4 35 75| 263| 45.64; || 400 VII 8/9 43 459 V 18|1 48 57) 330] 36,34 (р) | 
348 ТУ 158 33 241 3941 74.47 403 V 1814 5 459 х 1210 4 |000] #1 16.49) 
348 Х 96 16 997 3991 45.45 | 402 XI 11/8 26 460 IV ТИ и 19] 8) 44.4484) 
1349 1. 419 1⁄4 15 331 65.394 | 403 У 75 34 461 Ш 37 32 86 8| 171| 55.19 
ЕП 310 32 |s14 346] 44.68] |407 и ssis 40 40) IX 30| 1. 54 | o75| 224| 44.99]; 
358 VIL 17| 8. 13 | 244 ча! | 401 ҮШ1911 34 | 56 222l 44.79 | 462 D] 17| 9 52 |358 2891 75 | 
S54 I H|5 9 |sos| 205 76.14), |408 Ш 13| 4 44 | 825) 358 76095 | 464 ҰП 2018 18 [515 319 65 40° “а 
855 V $8|4 15 |466 901 45.65; | 409 VI 29/3. 1 [497 227| 45.91] | 465. 1 18|5. 16 (| 295| 209| 45.19 PF 
%6 ХІ 9/0 18 |2928 201| 45.29; | 410 VI 18!11 59 481) 15| 68.16 |465 УП 910 14 | 507 346) 74.63102) ^ 
558 II 20| 5 11 | 406) 27 66.38 (р) | 410 ХИ 1212 49 | 263] 230| 45.91, || 467. V 19| 0' 49 | 45a! 343 45.80 
3 3 (106 3:7 04.554 | 413 X 11|0 585 | 199 413 14 45 467 X1 13| 0. 47  |232| 211| 74.40 
$ 6 | 744 236 44.7040 | 414 IV віз so |411 338] 34.850 148 у 81 58 |448) 295 35.04] 
3 9 |15 2% 75,884 0 6 | 221) 190) 75.08 









414 IX 30| 0 53 187) 20% 75.1: 468 XI 1 





“Я : Р " К [ ) Г 
] a 
AERA ~ ECLIPSES OF THE SUN IN INDIA. , 
: TABLE А. 


$19 VIT 11 
821 VI 30 
$21 XII 15 
522 Vl 10 
522 XI] 4 
523 XI 23 
520 IX 29 
5838 H 6 : 64.31 (=) 
уп зі | 85.48 
71 15 . 75. 
v1 30 : 65.73“ 
ХІ 54.904 
V 10 54.25 
29 6+. 88 а* 
23 85.75 
13 $5.73 
64.66 (<) 
75.34 =" 
66.18 (2) 
66.44 (5) 
75.78" 
75.08 
45.70 
74.88 
54.291/ 85 - 33.55 
674 3 p| 75.04“ 
45.54" 0) 40.3003) 
45.15 j 65.20 
70.46 р) 44.48: 
05.73 а* 45.64 
ны. 76.47 (р) 
44.34: 55.13 (4) 
43.071 
44 664 


64.58 

15.35 
56. 36|(p) 44.17 
15.87 $4.93 (0) 
65.11 а" 44.51// 
51.00 4° 65.34 
15.19 4" Ж 04.97" 
64.86 а 15.10) 8" 
45.09" $ 36.8 7](9) 


© 
5 


548 VII 
549 XII 
550 XI 
881 V 
654 HH 
555 Ш 
559 VI 
560 ХП 
561 IV 
562 IV 
562 X 
5663 Х 3 
566 П 6 
566 VH] 1 
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3 
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7 
8 
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2 
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6 
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2 
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9 
8 
33 
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7 
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9 
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7 
3 
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| 
714 VII 14|23 h. 4m | 144 180) 74.84 
7315 VHI 4|1 57 134) 221) 65.61 


618 X 34| 7h. 21 m. | 218 

620 Ш 1012 10 782 

630 IX.2/)5 48 162 
8 






76.39 (2) | 668 V 12 995 21m 
64.90. || 665 21|3 1 
















































44.94 | 601 Ү1135| 4 25 716 УП 3318 а |123] 10 46.88 (2) 
633 ХИ 27 9 1618 45.02 | 610 ҮГ 23| 2.20 719 V 33193 57 65 192) 56.07)» 
634 ХПІ 159223 58 | 668 4.35% | 670 XII 18| 3. 46 791 1Х 26| 3 55 5861 856 55.18" 
626 X 26/2 18 | 615 75.8%е | 671 XI 7|7 58 184 ҮН 24123 13 | 025 193) 55.50 
621 14 3117. 8 88 34.884* | 8723 VI 1| 5 36 | 125 119%: 0 |59505 2660) 64.6 
627 X 15/1 42 |60 Té.14ie* || 672 XI 25/7 13 1835 ҮН 1411 19 |54 9450 

45.004 1 674 181210 13 726 1 8|8 17 (293318 75.04 

64.43 674 X 56 28 796 VII 4|4 3 |504 3581 34.97 

35.674 | 678 I 28110 85 726 ХИ 38| 7 28 | 280) 300) 76 38 (р) 

14.91 678 VII 24/9 38 727 У 3512 9 | 486) 91 46.09 (9) à 
8% 1975 47 | 310 65.690" | 6719 ҮН 13113 4 728 XI 6/8 19 | 288] 323] 44.79 
633 Ү1 1319 42 | 483 76.211 | 680 Х1 2112 17 129 Х 2710 17 (2317 201 #5 ч 
684 XI 26/10 40 247 64.97) | 681 V 93| 5 52 133 Ү1135| 6. 0 155; 285] 14.80 : 
697 ІП 3194 1 п |414 45.744 | 681 XI 16] 1 88 735 VII 14 9 7 | 144] 389) 65.58 № 
637 1Х 5411 33 | 183 54,134) | 688 Ү 1212 27 734 ХИ 30| 2 29 |682 999 85.80 m 
638 І 2110 41 | 403 338 65.004 | 682 хі 5) 5 10 | 626] 274 785 VI 251% 17 96) 260) 84.49 : 
699 IX 9316 14 |102) 287) 35.59; || 686 1 25 б 8 | 343. 281 786 XII 19| 1. 54 | 0711 223 15,806" 
бий I 17|3 13 | 700) 241) 53.73(4* | 655 VII 3|9 12 |504 334 737 х 38| 7 17 |619| 311j вие | Т 
(42 ХИ 37 8 50 |679 334 44.3500 | 602 ту 32| 7 15 | 435 зоа 740 1V 1/5 95 1$| 273] 45.476 
648 УІ 21/22 56 02| 171) 65,99 | 698 IV 11| 9 48 (424 430 742 VII] 5| 6 25 | 585) 399 55.56 8-3 
843 Х117|7 15 |633] 310] 66-48 (р) | 608 x 5|7 в [195 309 746 V 35] 5 89 | 466) 251) 65.43 1 
644 XI 5110 14 626) 354 75.85а* | 695 П 19| 4 13 733| 255| 55.78" || 747 У 14| 5 32 456] 271] 74.60ја. 
(45 X 35|9 30 |015 341 15.16 601 128114 |7: 438 4331: 1741 XI 7|9 1 л |398 seal 45. 
646 1 21/7 33 33| 306| 45.564 || 608 ХІІ 810 23 660] 358] 85,874) | 149 Ш 3314 11 406| 258| 45.8 
645 П 397 38 | 343] 307 74.3 699 XI 27| 9 84 |648] 340] 15.19 758 Г 910 35 |693] 351] 85.90 (@) 
648 7112415 57 |555) 285 35.792 |100 У 33| 5 47 65| 381] 45.3340 || 758 хи 29110. 3 | 683 76.21 
649 H 17| 7 58 (332310 74.96 702 1у 3|4 59 15| 269| 74.07 754 УГ 35| 3 31 96] 247] 45.10 
650 УТ 315 38 | 588 276) 64.21) | 708 IX 28/6 21 | 556) 294| 45.5 756 X 517 мы |619 318 45.091 
651 1 37|3 48 |110 299 46,3%) | 708 II] 23| 6. 16 7] 64.93 757 IV 23/3 30 36) 249) 64. 
651 ХП 18) 7 30 | 269) 308) 44.29 70s IX 4/3 8 |565] 239] 64.35 158 X 7|1 35 |573] 74.50 
GOO VI 1|6 5 |473 286 44.70 1705 П 84 е [заме 46.24» || 750 IV 2|4 14 15| 254) 36.1 
658 XI 25/98 48 (241191 15.68(4) | 10 ҮП 2511 40 | 525) 19 7653 (ўтво п зіі 5 | 836] 359] 44.90 
658 IV 12|6 46 24 208) 45.50 76 1 19/9 46 |303! 339) 4.27 761 УШ 5| 3 325 |535] 330] 451% 
$658 IX 3/5 äl 163) 279) 46.20]. || 70; VII 4| 3 56 |504 353] 44.0 | 762 1 30/0 4 | 314 189 75.63 | 
059 ҮН 25| 1 57 | 124 294 64.38 707 ХИ 2930 1% |381 194 75.67а |763 1 18183 -37 1308 178 16.3115)1 
660 1 18|1 45 |701 317] 45.0 709 V 14|4 51 |456] 212] 48.01 (р) | 764. VI 4/10 17 (1411 351 65. 
60 ҮП 1818 5 |118/239| 75.09a* || 710. X 26|23 38 1217 193 44.80 164 XL 28| 8. а |350) 227) 44.780, 
6 VH 215 18 |107 271 65.8 113 Х 5|6 8 | 196) 285] 56.20]p || 706 XI. 7| 7 1% 29) 505) 56.17)» 
662 V 35/5 з 4] 281] 48.97 (р) | 714 H 1913 27 a uode [т n зп 56 |417] 15 45.966 
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m 
41] 253 
406) 7 
478) 3 
| 435 


127] 


| wj 
ЕКІ 
47| 244) 35.98 


818 IX T 
816 ПЇ (84 
817 II 19/22 
8185 VIT 7| 6 
818 XII 31| 4 
810 УТ 28117 
820 XII 9 
as ov sj 
899 IV 25 
821 Х 1 
824 ІХ 20 
ваб УШ 7 
890 Ү1 5 


= та = 
б все Лі М ТЮ – ж 


801 Ұ 1510 
883 Ш 25| 3 
833 1Х 1710 
834 II] 14| 5 
те 
836 Ш 46 
855 VIT 17 |] 


| 837 хта в 


80 У БП 
90 Х 20 
841 IY 23 


(841 Х 18 


841 VIIT 29 | 3 


(844 I] 22 
(845 I] 10 
| #45 VII KB 


2 
8 
Т 
843 ТБО 
a 
1 
ü 


ваб х o2 | 3 
B4B VI 5 
89 X » 
ви ır pi 
858 IX 7 
вы П 1 
858 УП E 
B58 XII 31| ° 
às v ej 


88 X s|s 






























43 

41 

Ú І 

41 
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ВТ 

ag 

41 

23 

| | 

40 

58 
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ЕТ І 

54 

T 45.1317 8841 ҮП 8 
55 75.49]a* | E84 1 з 
49 44021101"! 854 XII 31 
la 10.19(5)| 888. ҮГ 18 
BY 05.8010) | 888 IV 15 
16 45.44:/* | 388 X Ф 
ü 48.44/* | 880 IV 4 
т. | 14:59 800 VITI 19 
23 | | 44.6 BOL VIL 8 
al n5.30|a 0211 8 
88 76.08|p | 894 VI 7 
14 


44.0514) | 894 XII. 1 
ы, І 157 317] 68.30 | 808. V 34 
20 726) 229) $4.57) || 605 XI 20 





















23 | 188| 183| 05.53) | 897 IV 5 
42 | 675, 231| 58.944 | бөн ІП 26 
4T T8| 221| 4a.05|r* | 809 Ш 15 
80 000; 273; 50.11|p | 901 I 98 
6 | 19 1 04.6810) 908 VII. 7 
31 [508 215| 53.02] p) | 904 XI 10 
28 411] 303] 54.05: | 00 V 7 
18 (508) 181 04.4210) | 406 ТУ 56 
5 |ы а) Ө817Ір |907 X 10 
45 [нара Мт || 008 III- & 
52 | 200] 358 48:00. | 911 пое 
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з 1 EH — 
0 13 0| 85.284 
(4328 338) 64.08/! 
11.20 306| 54,601) 
[з 48 эу 54.10) 
ty 1 298 LN a 
за | 335) 74.58 
о H 334| 35,04 
|2 40 ) 234] 75.302" 
3 33 | 250) 48.12 
а B4 (349 66.03 
8 58 331] 15.0117 
9 18 334] 75.344а“ 
[т 19 290) 45.411" 
|ü 40 D| 841] 85.62]: 
м 54| 248] 74,50|(0) 
1 38 | 470) 2161 44.90 
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914 Х1 2015 58 243) 354 45.981 1007 V 106 55 463) 290 45.08“ 
ӘМІУ 517 26 420| 307| 65 48 968 Ш 613 351! 233) 66.01|» 110124 ҮП130/ 5. 32 1521 274 | 
916 ІХ 29123 0 1923) 183| 54.581(6) | 981 ҮП 10| 6. 4 512 2841 55.21 110141 1 19 000] 211] 45.45” 
017 IX 19]4 0 181| 255| 7 968 XII 22| 8 34 277| 319] 45 al m ҮГ 2923 58 103] 194/ 74.71](a) 
918 IX 84 7 170| 254 970 У 814 48 $52] 267| 55.684 11015 У1 193 46 99! 240] 55.48 а 
920 І 2323 34 200! 185 $70 XI 193 2] 225 0 64,524 |1019 IV 811 20 23) 219] 65.93 
920 VIL 18| 7. 17 120| 308 п Х 2213 о 214 230 75.294“ || 1021 VIII 11] 3 44 543; 250| 58.4214 
921 11211 34 697) 21 972 IV 16/8 94 318| $4.17]( || 1024. VI 91 97 484) 219| 55.91 
981 ҮН 810 23 110) 195 972 X 1013 10 220) 15.924 11024 Х1 4 0 34 858, 208! G4, 
925 Х1 114 41 633! 270 974 H 24|23 94 183; 65,38](4) || 1025 XI 23| 2 36 247; 285) 75, 18je* 
927 Шш 618 14 350) 316 974 VIII 20| 6. 18 289| 44.514 11026 У 197 15 $63] 203) 34.374 
087 ҮШ 39 38 9 500) 183 975 П 1410 52 202! 14.664 110286 ХІ 18 1 50 285) 333 15.84 
928 П 24/0 1 840| 191) 48.314. | 95 ҮШ 9123 17 183 35.30: |1097 XI 1/5 37 22% 278] 66.505) 
928 VIII 8| 8. 34 550) 246) 54.70 97; X 13| 7. 25 307| 45.44/(* |11023 ІХ 2116. 27 184 394] 44.440 
930 ҮІ 29 0 34 501| 204| $5.80 918 VI 811 @| 74.884 |[1029 IX 10323 2 118| 181| 451510) 
931 XH] 12| 1]. 53 265 392 55.36” | 978 ХИ # 23 180) 44.17!) 11083 I 1510 1 701; 342) 45.40 
935 IV 6/0 58 420| 208| 44,774 || 980 У 17| 0 .14 195 48.31 (+) 1082 УП 196 26 113| 291| 14.6 
935 хуи 29 19% 8|75.28/6)1 081 ТТ 7/8 го 820) 34.52. 11033 1 1 99 690) 213. 44.78; 
996 IX 181! 20 1801 3) 75.90 0983 112810 11 195] 45.254 [1038 VI 87 102| 351| 55,404" 
937 П 138 37 131|.173| 56.01|(p)| 982 IX 90|2 $99 231 54.85) 511084 VI 0 ч 161| 46.18 р 
98 H 317 39 120| 306) 65.33 4" 1 984 УП 30 83 9 25 54, 308| 34,321 
939 1 23 9 27 708] 331| 74.61 986 1188 41 56 $41 179] 45.07 
939 ҮП 19|7 57 120 311 35.42 1 988 V 1511 35 38 615] 237] 54.93 
940 VH 7 54 110) 189) 46,19/(2)1 988 Х1 12317. 909 1 554| 2155.48 
949 V 17.22 21 61 170; 75.06 959 У 715 32 
042 Х1 115 26 634) 278) 44,77) | 989 XI 110 30 25 494] 383] 55.98 
93 V 7/0 4 50] 208] б5.8Ца" | 000 X 91110 1 
944 IX 30] 6. 41 582) 295) 76,2%» ! 991 III 18/22 47 39 483| 160| 45.15 
945 IX 96 19 571) 298) 75.52 47 | 994 Ш 717 1 
946 Шш 618 17 351) 315) 45.344 | 993 H 24/8 зі 
948 VII 9|8 2 511| 818| 35.87 99$ VIII20|] 7. 5 
949 УТ 25 22 ös 501| 177] 45.134 1995 1 411 32 
99 ХІ 2910 30 | 276 340 55,96 996 XII 13| 7. 53 
950 VI 18| 7. 21 491 802 64.33]а | 908 х 235 0 
9082. Ту 3691 30 441| 161| 55.61(а) | 999 X 1914 50 

8+ 1000 IV 171 нм 
955 П 35 49 |74) 496) 56.04» 
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54.98|(а) 11107 ХП 16| 58. 82ш | 671 
«4.96.0 || 1108 VI 11] 3 
40.23 9) | 1109 у зи 
74.19» ||1100 XI 34 
45 861 |1110 X 13 


8 
1 
14 04 (а) (іца TII 19| 4 
35,361" 11115 ҮП 23! 3 
65.65|(4) | 1118. V 1 
44.394 | 118 XÍ 1 
55.52914 11119 V Ë 
45.48" 11120 X 4 
55.24 а* |118 11 10) 4 
45.98 ||1123 VIII 22/22 
65.73 1124 VIII 11/11 
16.5045) || 1128 VI 2910 


М 64,37 (2) | 1129 ІҮ 208 


55.58 1129 Х 151 
14.85 180 Х 4 
35.334 || 1131 IX 23) 4 
85.164 || 1133 ҮШІ 2/11 


8| 34.59 1184 1 27% 


75.83. 11134 ҮП 23/4 
66.41 (2) 1135 1 14| 2 
45.06; |11187 XI 18| 1 
14.394 ||1140 IX 1994 
44.83}¢ (ші шта 
55.17 1141 95 
34.11% 1143 vinis 
54,06la |11144 ХИ 28 


9| 65.65 1145 УІ 22 


65.634* 11146 VI 11 
45.00. 11417 X 24 
14.47 1148 IV 20 
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VI 23/11 h. 27 m. | 502 
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1697 X 6/0 #9 | 205 1145 112 
1695 IX 24] 1 46 | 19) 1746 11111 3 
1699 11318. 2 (41 1747 VIII 
1699 IX 131 9.27 [181 1748 ҮП 1410 
1701 VII 24 5 32 |і 1740 XII 28] 8 
1708 I 170 4з | 708 1751 У 1 
1703 1 610 87 |69 New Style. 
1704 XI 164 32 | 645 178 ХІ 610 59 
1710 У Цв 44 51 1753 V 6 62 
1707 1V 2111 46 41 1763 X 0 32 
1108 11115 50 2 1155 IX 67 8 
1708 1х #7 58 |678 1758 MI 11. 18 
1700 H 2811 24 [|351 1758 XII 80| 6 17 
1709 ҮШІ 2328 986 |501 1760 VI 18] 7 37 
17] XI] 98| 8 57 (3287 116) VI оз 
1712 Vi 22/21 356 |508 158 11768 IV 4 39 
1712 XIT 17 0 31 | 277| 201 1168 Х 117 67 
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1824 ҮІ 2629 495) 176) 45.40; [1961 Уп 81 17 |006) 218! 54.78 





































1793 IX 16] 8 15 174 „98 1824 ХИ 20| 9 269) 341 04.83 а 11863 ХИ 21|/ 4. 8 860) 854! 46.10 р 
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1795 1 2023 36 701 $5.71] | 1828. X 893 196] 185 64.59 [1871 УІ 1815 м 86) 219) 74.54 
1798 VII 16| 6. 40 114 1829 IX 28| 1 18, 20) 75.624 11871 ХИ 15/ 4. 6 660) 343] 45.10 
1796 Т 105 20 690 1830 П 99: 5 784 258] 46.37 (р) | 1572 У 6) 2 88 76] 330] 65.31 
1796 ҮП 9 10 1838 ҮП 9718 6б 194 29| 35.000 |1874 Х 1010 6 597| 852| 15.09 а 
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0.49/0.43:0.37/0.31/0, 20 loli de 0.5110.60 0 6810. 7810, 8я 


10.48/0.58/0,68/0,77 грака 
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| 109 |0. зор. зто.210.200. 40. sap. 65 
ge 
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109 
08 

















| та) 
1, 4002 ф--409 
aoe | о. 4. solo. 2/0. 290. 3110.35 0. Al а. 480.580. 630.690 талеров. тол 

0.39/0. 29/0. 41/0, 4 НЫ ИЛ 


4 I 1. -- 9602$ 40° | 
E аа 
-М 809 
и 109 
; i 
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0.390, 
0.510. 
0.690. | 
















)-1610.17]0, 15/0. 

0. 970.330. 
0. 300.400. 
ie 


0.7 












"ЕГЧ 


0.16/0. 18/0, 20/0. 24J0. 28/0. 23/0. 80/0. 440.51 0.560. 60/0.63/0. 000.640. 68/0, alo. 58/0. 55 
0.280.300. 34/0, 28/0. 430, 500. 670,6410. тр. ер. 50/0. 81/0. 80/0. 
0.440/0. 43]0. 410. 5010. 550. 520. 70]0. 78/0, 8610. 910. 970. 98,0. 97]0. 9 
560.590.640 090. 77/0. 550. 93/1.02/1.09/1.14/1. 151.14 1.1 
y. 78]0. 78/0. 80]0. 85/0. 93/1001. 09|L. 1851. 25/1.30/1.38]1 31/1. 


0.19/0.21:0.24/0. гв „Balo; p. 44/0. 50/0. 8610. a1}0, 0410. 6010, on/0. 04/0, 
0. 80/0. 24/0. 880. 43.0.4010.55.0.02 0.700. 760.500. 8310.81 0.800, 
0.420. 46/0, 80/0. 580, ,m1j0, 0520. 76:0. 88/0. 01/0. 97/0. 9910. 95:0. 97]. 
ТЕ!) sin. 00/1.0811. 14/1. 16]1. 16/1. 14]1. 1011 66/1. 02 
3 B TUM 


ы ). 28/0. 380.370. 40. 48/0. 5450 60/0. 640, 4710. 87/0. 00/0. 03/0. | 
BAJO. 01/0. 680. 74 0. BOND. 83/0. 83/0. мл 
ТАШАА но. 61/0. 07/0. 75/0 82/0. 9070. 0611 00/1 00/0. ODIO 0,9 
0.6410. 09/0. 75/0, 8220, 8910. 871. 0n. 131. ы 1811. a. m 


озова, 420.47]. 54 0, 60 0.07 0.1300. лог. 0.850,840.810170.180-6800-01 0.55 
0.5000. 55/0. 6010.66/0. 74/0. 8110. 80/0.96/1. 01/1. 08/1 .01]0. 95/0.93/0.87/0.81/0. 75/0. 70| 


1.39/1.27/1.34/1.37/1.37|1.33/1.27] 1. 88 
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1. == 510° ф = 0.49.0. 54/0. 59/0. 630, 60|0. 73/0. 10,00, 77/0. 75/0. ER 67/0, 5910, 62/0 AA D. 38/0.820. 26/0. 21/0. 17/0. 14 
202 0.670. 78/0. 78/0. 84/0. 8910. 03:0, 94/0.0210. 85/0. 80/0. 7310. 63]0. 540. 4 10.41/0. 35/0. 30/0. 24. 
207 | (1. 88]0. 88/0 ,94|1.00/1.05/1.00/1.11|1.09/1.03]0. 05/0. 85 0. 75/0. 040.5710, 5010. 45 | 
102 1051-1111. 5]1.23:1. 20/1. 2811. 861. 19/1. 10/0. 09|0, && „790, ҮН 0410.58| 
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L5909$—40 | 0.540.390. 04.0.60 O asiya лыт 
30° | 0. 73/0. 79/0. 84/0 800. 04 
mE 0,880 931.001 .051, 
10° | 1.1111. 1011. 22/1. 271.9911 29/1. 


бо 1.89 11481 45 1,441 

























ла Е qal 
, 8310. 9070. 90/0, 95/0. ! 
1.10/1.13/1.13/1:18]1 

.37]1.80/1- 8111. 2811. »" 


L.— 5305 & —40^ | „5910.040. 6 
з= | 1079 
20° 
105 

ас | 


























| 
[1.2340 8-40 ЦА 
| yae | 1.8 


«-Т800,80/0.79)0.17(0.78/0,6510,58/0.4010.40/0-82/0-25/0.2010-10/0.12 0. 100. 09 
-98/0,970.96:0.94/0. 85/0, 79/0. 68/0. 59]0. 48/0. 40]. 32 0:27/0,22/0 18/0, 14 
11-12] 1.441. 18/1. 10/1.03]0. 93/0. 81]0.69l0.58/n. 40 43) 



















B10. 81/0, 800, 70/0. 7010, 680. о. 45/0:30 0.2510, 220. 16/0. 13/0. 10/0. 05 
,D0.95/0.98:0,97/0. 92/0. 86/0. 76/0. 68/0. 580. HO. 200. 40. 190. 110,15. 


L1. 104 T. 1451, 08/1 000. 8910. то. 650, 640.440. 


| 
| LIBI 24 141.080 890,70). 60.3 0.49 
пе 1.481:4011. 

































O.70)0. 700.800. 81/0, 500.780. 74 














































































0. 07/0. 59/0. 0/0. 4 08808 
209 | 0. B5/0.970.950.97/0,05/0, 00/0. #110. т2|0, 0010. 40/0. 30109110: u „до ало лв p 
305: арла лей. 181.120.000 .95/0, 840.720. 59/0. 49|0. 40|0. 34]0.29]0 26/0 asl 
x m aras 128 01000 970. 831070 
бс 911.4911.47|, чарт ла 100,960 asb 640.500, 550. 
x | 
L -524- | 0.82/0.80/0.770. 72/0. 640. 85/0. 44/9. 970.90. 210 140110. 
802 8/0.99/0,99/0.97/0.93/0. 8710. 79/0. 08/0.57]0. 46/0, 36]0 .28]0. 32:0. 18 
205 | 1-15/1.16/1 181. VN лот. 08.0,9410,810,680. 86/0. 45/0. 3710. 81| , 
| 109 | | |1:381:381:531.301.35111711.080-0800.78/0.66 55/0.47/0. 4210, 89/0 87]0..97| 
пе 11.48.4811, 481 451] Чо 1.9011. 18/1.04/0.90|0 7310. 810. solo. 55 0.520.51 
| 1. — 5509 & — 40° 0,89/0.88/0.51/0.78/0.74/0.69/0.61/0, 5310, 4/0. 23/n. s5/0. 18/0: 18/9. 1010. 08/0. 07/0. Qé 
| за? 0.99]0.0910. 9810. 9510. 9010 8410.780. 05/0. 550.4110. 32/0. 2410 19]0. 1610. 14/0. 14 
20° | | 1-18/1.16/1. 15/1. 12/1.07]0. 99lg. &gl. 7710.13 0.510.410. 34:0, 28/0 25/0. 24/0. 24 






19° 1,85/1.53/1.31/1.281.23/1. 13/1. 02/0. 890: 73]0 :59/0. 51 440.400. 380.37 
we | араў و و‎ ei 1.00/0. 85/0. 74/0. 64/0. 57/0. 53 
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0.82) 810, 7% 0.16 ae 0.85/0.40/0.39|0.29 
0.99/0,98/0.00/0. 93/0. 88/0. 8010, 7110. 60/0. 48|0, 37 
1,161. 15/1 

1.33:1.33/1.39 


1.281.241. 


1.421.391. 
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0.150.230.265 
290.80042 .200.310.250 ,2310ء 
.57 .50]0 .43/0 .32/0.30/0.8210.37/0. 
7 ,400.440.44(0.52/0,5810,6510.7210- 
8810.97 .5110 89/0.61/0.68:0,73:0. . 

















.11/0.12/0.14/0. 18/0. 23/10. 29/0. 24 
; .20/0. 21/0. 25/0. 29/0. 38/0 42/0. 48 
.85/0.32/0, 3210. 37/0. 43/0. 4910. 5710 . € 
.Mi., 4710. 51/0. 88/0. 68/0, 73/0. 80 
.61/0.62/0.07/0. 74/0. 81]0. 89:0. 96|1.08 















1210. 14/0. 18/0. 





80^ 
20° 
19° 
0^ 









№, = 100? $ — 40^ 
80° 
20^ 
10° 
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1, --7109 ф--409 
30° 
эро 






0. 14/0. 15/0. 15/0, T: 0,15 
0.0.1 i 0.20.3 
».39|0.39 0. Mah | 
1. Ig. Sa. | 


0,700. 
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Ж РУП; 





in Digita, 


grentast phus 


Mognitade of 















0 55.45 | 0 65.44 | 0 75.43 | 0 

1 55.50 | 1 65.49] 1 78.48 | 1 

2 55.54 | 2 65.54 | 2 75.58 | 2 

3 55.59 | 3 65.58 | з 75.58 | 3 
4. 55.03 | 4, 05.63) 4, 75.63 | 4, 
55 55.68| 53 65.68] 5 15.68| 5 
03 | вт | еў 1| өл ji 15.13 3 
Tz вт] T= 65.77 | Tæ 15.78 ТЕ 
в? 55.83 | sf 65.88 | 8" 78.83 | 8! 
9 85.58 | 9 85.87 | 9 75.57 














9 56.14 | 9 86.13 | 9 16.13 
8 56.18 8 88.18 | 8 76.17 
те 56.33 15 66.93 12 16.22 
83 $6.37 | 68 66.27 4 16.81 
5E 56.39 b= 66.32 8 = 16.48 
4? $6.37 | 4? 68.37 | 47 76,37 
8 56.41 3 05,42 3 16.43 
3 56.46 | 2 66.46 | а 16.47 
1 56.50 |1 66.51 1 76.59 
0 56.55 | û 66.56 | 0 
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E ЕЕ —— 
2 гэе F Tai 
"CH L- 09$-40 58.8] 0.0] 1.7] 3,6] 5.5] 7.7] 9.8/12.3/14.7]17.2/19.5/21.8/93.8/25. 8/27. 8/29.2/31.2 
| 30° 59.3] 1.0) 2.8] 4.7 * 9.211.514. 
Š 20^ 58.1] 0.3] 2.3] 4.0 6.0| 8.3110.8113,5116. 
| Фї 10° 59.8] 1:5] 3.3 5.17 
2 ТЫ _ [89.3] 1.0] 3.8] 4.8] 7.0] 9. 15.0117.8180.5/23.025.187.3/89.0130.7 
5 59.0) 0.5] 2.2) 4.0] 8.0| 6.010.2/13,5115.0117.3/19,8/22.2/24.3/26.3188.9130.0131.1 
; 30° |. 59.7] 1.8] 3.0 5.0 7.0 9.8/11.7114.8116,8|19.8/21.8/9.2/86.2984.2/29.8/41.5 
| 20° 59.0) 0.7) 2.3, 4.3 6.5: 8.5/11.0/13.7/16.1/19.0/21. 7/24.026.0/28.0/29.8/81.5 
| 10° 58.3| 0.0| 1.7| 3.8| 5.5| 7.7/10.0/12.7/15,5/18.3/91. 0/23. 5/25. 727 .7|29.5/31.2 
0° 59.3] 1.0] 3.8 4.1] 6.8 9.8/11.8/14,7/17.220.3/22.8/25.027.2/29.0|30. 7 
59.3} 0,8| 2.8 4.3| 6,3] 8.3/10.512.8/15.2]17, 720. 2/22 524. 7/26. 7/25. 7]30. 5/33. 2/35.8 
E so |  |55.510.0 1.7] 3.5] 5.3 
! 20° 59.2] 0.7] 3.5] 4.3 
109 59.8) 1.5) 3.3 
| 09.3} 1.0 
| 9.8} 1.5) 3.21 4.8) 6.7 
58.8] 0.8} 2.0) 3.7) 5.5 
> 59.31 0.8) 2.5) 4.5 
102 8.5] 0.0] 1.7] 3.5 
59.3] 1.0 
- 58.3] 0.3] 1.8] 3.5] 5.2] 7.0 
30° 59.0] 0.5] 3.3] 3.8 
1 202 59.8] 1.0| 2.7 
2 m 58.3/20.8 1.5 .827.5/29. 7151.5 
1| 0° 59.2) 0.8 8127. 2/29.,2/50.5 
ш 0.8] 3.9] 8.1] 5.5 
і, so» |  |s0.2| 0.7] 2.9 3.5 
e. | 20° 59.8| 1.0| 3. 
а 109 58.5 0.0) 1.5 
Е = x 59.3] 0.7 
* hj 
E » 159.2] 0.7] 3.3] 3.8] 5.5 
B 30? 50.3] 0.7] 3.2| 3.8 
гоз 59.5] 1.0] 2,7 
ІШ 109 58.3/59.8| 1.8 
Қ ч | 0.7 
| 109 9 — 40° |59.3| 0.7] 2.3 3.8 5.7 
қ 4. 
Р 





3.7 
59.8 1, 
9.0 0.5 
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ЕСЕГЕ 3.3 4.8| 
ag? | 89.2| 0,5| 2.9| 4. 
































































































P. | 9.7]13.0/14.7 цараа 23.0/25.8/27. 
р ap ШТІ 8.810.1/18.5116. 
102 59,7 7.91 9.51. TEN | 
= 0? | | 58.8) БЕТ 
E. 11:-- 9058-4409 0.2] 0.7| 2;9| 3.5] 
м | їй? 59.0 0,8 9.9] 4. 
Ë 20° | 59.3) 0.7 
| 107 59:1| 1, 
0° 58,8 
/ | 1.— 100^ $—40* [58.8] 0.3] 1.8] 3.3 
^ P 58,7] 0.8] 1.7 
а 1 20” 59.0) 0.5 -2/10.8/18.5/16.5/19.8/22 3:24, 7127 .0/29 0/30. ! 
i I | | 107 ELE | lis. ава 28.,8/80.291.7] 
к. 0 58.81 0.3 .3| 8.8/11.815.0:18.2/21.0/23,5/25.8/27 8/29. 7,3] .: 
| | | 
үч 0.=110°ф=40°| 59.8] 1.1] 8.0 :1113.4115.7/18.8120.8/23.5/85.1/27.8189,8131.7/58.:185.. 
ы 30% 9.3111,8:14.5117,31 203182 8125.2/27,380. Ws. ue 884.35. E 
209 3,2110. 8/18. 5/16.85/19, 5/22. 2/24. 727 ;: 
J 102 | 15.7 
g 
$r n 13,0/15.2]18 3121.3/28. 8/25. 5/97. 8|d9 5/3] я 
Р | 
L,= 120° ¢—40° 8.010.212. 515 017, 7/20. 9128 8125 S197 2129 831.2 .8/34. 5/35. 0/37. 
ЕТТЕ : 









8.8/11,2/14.0/16. 8/19, 7122.3 
8.0/10.5/13.3/16, 2/19, 8/2. 019 0.5! 
1.0| 9.1118.5/15,1/18.8181.5/24:0/46-3148. 8190 -8/81. 
.818.3/15.3118.5121.3/33.7/45.8127.8 49:5881-8 


| 9.8/12.3/14.7]17.2/19.8 23; 924. 1|26. 8/28. 8/80, 788. 3]34. 35.5) 


24. 7/26 8/28. 8180.7 





—— (ík. — 















1 в 44 33.635 33; пр 8 
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3301340313502 0° | 10° ме 40° | 50° | 607 | 70° | soe oo? роо 
| 


7.710.012.815.217.720.022.3194.5 96:5285 


— 
58. 1.8] 8.7] 5.7 















































9. 30.291.83.33 

59.7] 1.3| 3.2 5.2| 7.3| 9.7/12.3/15.0/17.8/20.3/22.8/25. 7.029. 30 732.3 

ғ | 59.3] 1.0] 8.7 4.7 9.3/12.2/15.0/18.0/20.7/23.2:25,3/27.3/29.2/30. 8/32. 3 
ч 1 59.0) 0.7| 8.5) 4.5 9.212.015.018.020.823.325.527.529.381.0 
| 59.0 3.5 4.5 9.8 Др DIVERS DI 

| 59.7) 1.3) 3.2) 5.0 9.8/11.7/14.3]156.8/19. 3,31. 724.0/26 0/27 8/29. 7/31.3 

59 21 0.81 2.7] 4.7 9.0/11.7]14.3/17.2/19.8/22. 2/34.5/26.5|25 3/30. 2/31. 7 

2.5) 4.5 





9.2111 8/14. 8/17. 8/20. 7/23. 2:25. 5/27 5/29. 2/30.8 
9.3/12.2315.218.2:21,023.3/25.7/27.7 29.8/31 0 


0.7 
0.7 





3.5 
2.5 


4.3 
4.5 
























10.8] 3.5 4.5 
“В 0.5] 3.31 4.3 
81 0.5) 2.2) 4.2 
В 0.5 2. 
0.7] 3.5 


8.7/11.2113.7/16. 2/18. 7/21.2/23.8/25.3/27.3/29. 2/30. 8 
8.7111.2113.5/16.5/19. 3/21.8/24. 0/20.0/28.0/29. 8/31. 3 
8.7/11.3/14.2/17.0/19.8/22. 5/24. 7|26, 7/25. 530.3 
8.8/11.7114.5/17.5/20.3/23.0/25. 2/27 .2/29.0/90. 7 


4.5] 6. 1 > : | | /335.587.529.3881.0 
















































1 0.3 3.0| 3.8 
| 0.3] 2,0| 3.8 
0.3| 1.8| 3.8 
0.3| 2.0| 4.0 
2.3) 4.3 





8.2110.8/13,0/15. 7/18, 2/20. 5/22. 8/24. 8/26. 828. 7/30.3 
8.2/10.7/13.31160.2/18.8/21.3/23. 7/25. 8 27.7 29.5 
8.310.818.716.719.322,024 426 328 280. 
§. 5/11 .8)14, 2/17 2/20. 0/22. 7/25.0/27. 0/28. 8120.5 


9.0/111.8/14.8/17,8/20. 7|23.2/25 5/27, 5/29. 3/31 . 0; 




























1.7| 3.8 
1.6] 3.3 
1. 
2.0 
3.3 














$.0 
4.3 









3.8 
8.0 







8.7 
42 











3.3 
591 3.1 
3.0 
102 0.0) 1.8) 3.7] 5. 
5.8 


6.7) 9.011.514.216.719.291.523.595.527.8 











3.0 
309 -[58.8] 0.7] 3.5] 4.7) 6.81 9,518.%15.0117.7/20.8/22.7.24.7|26.7 
209 0.3 1.0 3.0 5. 

5% 3.5 
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6.2 8.711.313.816.518.891. 
7109512 315.217.8 








5.211.014. 017.3 : 
8.1(11.5/14.7)17.8:20,81231 










6.31 8.91.3 
1.0] 9.5 12.315. 
7.50.3113. 3 
8.2111.0/14.3 
8.8111.7)14.8 














6.5] 9.011. 






7.5110.7/13.7]16. 
5.8/11.3/14.5] H7. 
9.01.8/15,0/15,2/21.2]33.7|25. 8/27. 







8: 9.5/12,7]15.8/18,8121 3! 







811.3/13.5/16. —— 
i EEN RDN < 22 
9.5/12.3/15.2]18.0/20. 








9.8112.8/15.8/18, 








9.312.014.516.819.2 
9.812.515.917;720.8 
:8| 9.8:14.7115.7118.51 

7.8/10.0/13.0/15.5]18. 7/21. 
7.5110.0/13.0/16.0/18. 8/21. 
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P 7 1 Е! - ы , 4 ‚| 
е" ECLIPSES DF THE SUN IN INDIA. з CI» 
TABLE D. Я 
— — 
1 25124051 2407, Е. 
л 
! мы 
aris | І 
7.1/10.3/13.0115. 7|18. 2/20. 5/22. 5,94. 5/20, 328.0 
7.5/10.2/13.313.8/18.5/20, 828.2125. 0126. 8/28. 5| | | 
7.8/10.2/13.3/16.015.8/21.3/23.7/25.7]27.5/29.2:30.7 ' 
.&| 7.3/10.0]18.816.0/18. 7/21.3/23. 735. 7]27 5/29. 2/80. 8 аа 
| | і 
8.3/10. 7/13.3/15. 7|18.0|80. 8/22. 3/24. 2128 зт я % 
8.2/10,7/13.3/16.0]18.5/20. &|23 0/24, 8124, 7128 3 ы 
7.8|10.5/13.3/16. 215. 8/21, 9/23, 2/25, 3/27. 928 8 3 
7.510.243.016.018,7191,9198.595.3197.3129. | у 
5.0) 7,3/10.0/12. 8/15, 8|18. 521, 2/23, 525 527.329. 0/30. 71 | » 
9,0111.5113,8/18.8118.131.0 18.0350 16.828. ж” 
$.5/11.0/13.7]16.3]18. 7]31.2[23.3/25 2/27. 0/98. 7 М 
| 8.010.7/13.3/16. 2/16. 8/21.8/23. 0/25. 5/27.320.0/30. 7 
7.7|10.3/18:2/16.0]18. 7/21.8/23. 7/23. T|37. 5 | Ч 
1.3) 9.8118.7)15-5118.3181.0123.3 р = 
| | г. 
9.811.8 TECE: 19.821,832.525.5 41. 3. 
.8111.3/14.0/10;7/19.2)21 5/23. 7/25. 7/27. Ta 
.3113.5/16. 2/18. 8/21. 3/23. 5/25. 7/27. p SP 
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1.0 9.512-3 15.0111.8|20.5/23.0125,8)27,8 
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8,8 10.8 18.5 |10.3|19.0 21.724.020. 028.0 29.8 31.5 к 





7.810.3118,2116.0|18,8181 5/24,0/20,2/94 alao aistn 
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.8| 6.5| 9.011.8/14.8/17.5/20, 7,23. 2/25, 5|27 5|29. 3131.0] 
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:1| 8.811.312: 8/16, 7/19.3|89 0124.26. 8/28. 5530. 8 E. 
7.5/10.3:13.0/16.0/18.8/21.7/24. 026.328. 3/30.0/81.7 
| 7.0| 9.5/12.2/15.3/18.3]91.2/3.7195.8/27.8/29. 7141.3] 
6.5] 9.0/11.7114.7]17,8/90.7 (23. 2/95. 527. 5129 .8/21.0 
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| .5]13.5/14.5/17.7]90.7 28,3 25. 5/27. 7129: 5/31.2 
; |1. — 450° 40° -Sf 1.3] 3.0 4.7 6.5| 8:510.118.015,518-380.193-388287,Т9.181,583-3184-86:3 
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| 10° 1 1.21 3.0 4:81 7.0 9:518-3115:318.891.888.8 .8:28.330.0/91.7 
> | | 8 0.5 8.2) 4.21 6.3 8.7]11.5/14.5/17.7/20.7 23. 2/25. 7/27. 7/29. 821.9] 
| k= = 40° 68.7) 0.0) 1.5 вел [1.2/15.7115.8/1.083,535.825.030.081.8/28.3/35.938.7 
8/29.3/31.2/32. 8/34. 
e | | 9.5) 1.2) 8.8| 4.8| 1.0) 9:512.9115.8118.5(81. 26.2198 0)30.0|31.7 
ч 2.5/31.2 
2/30, 2/82 0/83, 7135. la5. 
.5/29.5:31.8/88.0/94. 7/38. 2 
озова а 
b L= p=? 158,7] 0.2] 1.1| 8.2) 5.0 0.8 8.811.013.915, 818. алау. 80. 0/21. Ma urayana 
ў i 7 0.4 1.7 3.3] 5, БС NNNM EN AD AA 88.0 34.538. | 


7130. 583 22 
5.0| 7.3h10.olis. а e.0 n. ejoa. as. ass. 1 30.031. 7| 
3.8 4:5] 6.8| 9.518. Е 321.598. 8/25, 8/27. 8/90. 5181.3 





10.3:112.7]15.2117..8/20 3/22. 8 5.27.8 20.1 0/32 .7/34.3/36.0/37. 3 
8. 9.2/11.7114.3]17.0/20.0/22.5|24 . ,0/25.8/30. 7/32.3/33. 8/35. 
5 
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7.3 9.511.814.316.819.221.523.785.727.729.531.2| 
7.21 9.512.014.517.219,.722.024,326.828 280.081.783.2 
7.0] 9.3/12.0/14. 7/117. 5/20. 2/22 5/24. 7/26. 7/28. 5/30. 391.8 
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ADDITIONS AND CORRECTIONS. 


| 
Ят. 23, р. 9. 

A better description of the sankrántis may be given thus. The sáyana Mesha sankránti, also 
called a Vishuva sankránti, marks the vernal equinox, orthe moment of the sun’s passing the first point 
of Aries. The sáyana Karka saükránti, three solar months later, is also called the dakshipáyana 
(southward-going) sankranti. It is the point of the summer solstice, and marks the moment when 
the sun turns southward. The sayana Tula saikranti, three solar months later, also called a 
Vishuva safkranti, marks the autumnal equinox or the moment of the sun's passing the first point 
of Libra. The siyana Makara safkranti, three solar months later still, is also called the uttarayana 
(northward-going) sahkranti. It is the other solstitial point, the moment when the sun turns north- 
ward. The mirayana (or sidereal) Mesha and Tulà saükrántis are also called Vishuva safkrántis, 
and the zirayana Karka and Makara ‘sankrantis are also, though erroneously, called дакзитауапа 
and uttariyana sankrántis. 

Art. go, P. 52. 

Line 6. After “we proceed thus" add;—*The interval of time between the initial point 
of the luni-solar year (Zad/e I., Cols. 19, 20) and the initial point of the solar year by the Surya 
Siddhanta (Table I., Cols. 13, 14, and 15a, or 17a!) can be easily found. 

Line 9. After “ Art. 151" add;—" or according to the process in Example 1, Art. 148,” 

Line 16. After "intercalations and suppressions" add;—We will give an example. In 
Professor Chhatre's Table, Karttika is intercalary in Saka 551 expired, A.D. 629—30 (see Jnd. 
Ant., XXII. p. 106); while in our Table Ásvina is the intercalary month for that year. Let 
us work for Asvina. First we want the tithi-index (/) for the moments of the Kanyá and Tula 
saükrántis. In the given year we have (Table I., Col. 19) the initial point of the luni-solar year 
at sunrise on 1st March, A.D. 629, (— 60), and (Co/s. z3, 77) the initial point of the solar year by 
the Arya-Siddhanta (— 17 h. 32 m. after sunrise on March t9th of the same year). By the Table given 
below (p. 151) we find that the initial moment of the solar year by the Sirya, Siddhanta was 
t$ minutes later than that by the Arya Siddhanta. Thus we have theinterval between the initial points 
of the luni-olar and solar years, according to the Sárya SiddAánta, as 18 days, 17 hours, and 47 
minutes. Adding this to the collective duration up to the moment of the Kanyá and Tulá satkrántis 
(ZaMe IL, Col 9), še. 156 days, tt hours and 52 minutes, and 186 days, 22 hours and 27 
minutes respectively, we get 175 days, 5 hours, 39 minutes, and 205 days, 16 hours, 14 minutes. 

We work for these moments according to the usual rules (Method C, p. 77). 

a. 6. с. 

For the beginning of the luni-solar year (Za&e /., Co/s. 23, 24, 25) 9994 692 228 

For 175 days (Table iV) . . . . . . . . . + 9261 35: 479 

сабра Каме РА... е. аи = riw O la 71 8 І 

Forse miM GA uc. eas аб эл» О: Ао 


9335 52 708 ' 
1 Our a, б, е, (Table I, Cols, 23, 24, 25) ure caleulated by the Sifrye SiddAdais, amd therefore we give the rule for the 
Sérya SiddAduta. The time of the Mesha saükrüntis by the drya SiddAdmim from A.D. 1101 to 1900 is given in Table i. That 
for years from А 1). 300 10 1100 ean be obtained from the Table on p, 151. 
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Equation for » (52) (TaMe V7)  . 
Ў По. бог е (708) (Table VII) 


Again 
For the beginning of the luni-solar year 
Kor 20$ 0894-2 Зс раце, 
For 16 hours . 
For 14 minutes 















Equation (ог (6) 
Do. for (ó 


have been intercalary. 


—— Art. 96, Table, p. ss. 
г. 
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“` ` estead of this Table the following may be used. It  differeüc 
Жн... ER 18 A y . It shews the difference 

_ the Mesha-safkrantis as calculated by the Present Sûrya and First Arya 


over |. 9335 $2 | 
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692 
440 

24 
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708. 


- 228 


$61 


791 


This proves that the moon was waning at the Kanyá saükránti, and waxing at the Tuli 
sankranti, and therefore Ásvina was intercalary (see Art. gs). This being so, Kürttika could not 


The above constitutes an easy method of working out all the intercalations and suppressions 
of months. To still further simplify matters we give a Table shewing the sankrantis whose moments 
it is necessary to fix in order to establish these intercalations and 


Equation c is 
always the same at the moment of the sankrántis and we give its figure here to save further reference. 


“i Sane Between 
iddhantas, and will 
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P 
x save the trouble ае АСЫ па сш пыс бо «е Put if гей 
accuracy is required the latter will yield results correct up to 24 seconds, while the new Table 


Г gives it in minutes. 
TABLE 


Shewing time-difference in minutes between the moments of the Mesha 
 sankránti as calculated by the Present Sürya and First Árya Siddhántas. 


[T Яг Sign — shews that the Mesha sankranti according to the Sterya Siddhanta took place before, 
the sign + that it took place after, that according to the Arya Siddhénta]. 


fEERL52ESBERPERSE 


© © ы б ў ц сь “з а с 


_ rt. 102, рр. 56, 57. 
~ ~ From the initial figures for the c. a. 5. c. of luni-solar Kali 3402, A.D. 300—1, giv 
-frst entry in Table L, and the figures given in the Table i 
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(which gives the increase in w. a. 6. c. for the different yearlengths) it is easy to calculate 
with exactness the initial s. a. б. с. for subsequent luni-solar years. Thus— " 


| (Our entries тп Тайе Г.) 

20. 6. с. w. a. 6. с. 

Еог Кай 3402 | 6 | 9981741 895" 17 255°93 || © | 9981 | 895 | 256 
355 days | 5 214734 883 51 971791 | 









For Кай 3403 | 4 
384 days | 5 


| 195*75 778:68 227784 | 4 | 196 | 779 | 228 
| 93597 51731 | 


For Kali 3404 


2 
ctc. etc. etc. 


ctc. 


71465 | 279" 15 


230 | 715 279 
etc, etc. | etc. 














To ascertain how many days there were in each year it is only necessary to use col. 19 
of Table 1. with Table IX. Kali 3403 began 26th February. Table IX. gives the figure 57 on 
left-hand side, and 422 on the right-hand side, the former being entered in our Table 1. 

But since A.D. 300 was a leap-year we must take, not 422, but 423, asthe proper figure. 
Kali 3402 began 8th March (68). 423—68= 355, and this in days was the length of Kali 3402. 
Similarly (17th March) 441— (26 February) 57 — 384, and this was the length of Kali 3403 ; and so on. 

It may be interesting to note that in every century there are on an average one year of 
385 days, four years of 383 days, twenty-three years of 355 days, thirty-two years of 384 
days, and forty years of 354 days. 


P. 98. 

To end of Art. 160, add the following ;—*" ráoía). To find the tropical (sàyana] as well 
as the sidereal (nirayana) sakkrinti. Find the time ofthe nirayana sañkránti (see Art, 23) required, 
by adding to the time of the Mesha sankranti for the year(Tadlc I., Cols. 13 to 174) the collective 
duration of the nirayana saükránti as given in col. 5 of Table III., under head * sakrántis." Then, 
roughly, the sáyana saükránti took place as many ghatikas before or after the nirayana one аз 
there are years between Saka 445 current, and the year next following or next preceding the 


“ For more accurate purposes, however, the following calculation must be made. Find the 
number of years intervening between Saka 445 current, or Saka 422 current in the case of the 


Sûrya Siddhànta, and the given year. Multiply that number by È, or 2. in the case of the 
Sürya Siddhánta. Take the product as in ayanámsas, or the amount of precession in degrees. 


and by so many days will the siyana safkranti take place before or after the nirayana safkranti 
of the same name, according as the given year is after or before Saka 445 (or Saka 422). This 
will be found sufficiently accurate, though it is liable to a maximum error (in A.D. 1900) of 15 






M а AND CORRBCINONS 


Eee moii Mes: Uo stel. d wok. 
Wanted the moment of occurrence of the nirayana Makara saükránti and of the sáyana 
Makara (or uttaráyana) saükránti in the year Saka 1000, current. 





gu A V 
Moment of Mesha saükrànti /Za/e 7.) . . March 23 (82) 5 14 52 
Add collect. duration to beginning of Makara (Table IIL) . £ < a Саба 45 
Then the moment of the nirayana Makara safkrantiis. . . . . 358 1 6 35 
(One day being added because the hours exceed 24.) 
358 = December 24th. 1 = Sunday. 


The yirayana Makara saükránti, therefore, occurred on Sunday, December 24th, at 6 h. 35 m. 
after sunrise. Now for the sdyana Makara sankranti. By the Table given above we find that 
in the given year the sáyana saükránti took place 9 days, 6 hours before the nirayana sankránti ; 
for A.D. 1000—445 — 555 ghatikás — 9 days 15 gh. — 9 days, 6 hours, and it took place in 
nirayana Dhanus. 


L 4. цю. й. т. 
Moment of nirayana Makara satk: 24 Dec. — 358 1: 6 35 
| Deduct 3 2 9 922.60. 1/6 


15 Dec. 349 6 0 35 


D This shews that the sassa зен нон ракора Енки, Ties. Заб HESS 
after sunrise. - 

(2) For more accurate time we work thus. 1000—445 — 555. Multiplying by ^. we have 95, Or 
9' 15' in ayanáméas. The length of the month Dhanus is 29 d. 8 h. 24 m. 48 з. (Tad/e, №, то}. 


; а. 4. т. 5. 
Ee 29 4. 8 h. 24 m. 49 & X94... TTE 


30 


1 


WN dike Saas gg, аал па a; аа выю 9 d. | h. 12 m. from the moment of the 
 hirayana Makara sahkránti, which we have above. 


d. ш. А. m. 

Ë 24 Dec. 358. 1 6 35 
9 дуа str Ya 

ам... 15 Dec. 349 6 5 23 


—————— Makara saükránti took place on Dec, 15th at 5 В. 23 m. 


кч! Re ilova Тана шу” Ье. рам! аё. Ну apd Taê VI O 
called “Table VIII. е” 


Jeu + Actual caleulstion by the Arya Siddhinta proves that the sayana saikrinti ín question took place only 1 minute after the 
time so found, 18.8 р.) 








ry ола” ИШ 

ГЕР. J has ss 
Table of Rásis (signs). г. 

the saikrintis are indicntnd by the first of the two entrice in cole 2 and 3. Thus the moment of the 

1 е 


8. 
ВАЙ (киа) | (Gee Aria | Degrees, Nakshatras forming tbe Rásis 
133 and 156.) 
1 | 4 | 3 | 4 

L. Mesha 0--883 07--309 1. Aévinf; 2, Hharmpie 3. First quarter of Kritik. 

2 Vriahabha | 833—1667 | 802—602 $. Last three quarters of Krittikh 4. Robinl; 5. First half of Mrigsirms. 

8. Mithusa | 1007—9500 | 602--902 5, Letter half of Mrigasirma; 6. Ardri; 7. First three quarters of Punarvasu, 
4. Karka 2500—8333 | 90°—120°| 7. Last quarter of Pumarvasu; 8, Pushya; 0 Ай, 

5. Зивва 3333—4107 | 130°—150° | 10. Мавьа; И. Pürva-Phalguni; 12. First quarter of Uttara-Phalgual, 

6. Капуй 4107—5000 | 150?—180? | 12, Last three quarters of Uttars-Phalrun!; 15, Hasta; 14, First halfof Chitri. 
7. Тай 5000 5833 | 1809—910? | 14, Second half of Chitrá; 15. Sv&ti; 16. First three quarter» of Visükhi. 

8. Vriichik& | 5833— 6607 | 210—240? | 16. Lost quarter of Visdkhá; 17. Amuridhü; 18 Jyesbihi. 

O. Dhanns | 6607—7500 | 340°—370° | 19, Mulà; 20. Pürva-Ashüdhi; 91, First quarter of Uttara-Ashidha. 

10. Makara | 7500—8333 | 270?—300^ | 21. Last three quarters of Uttarx-Ashádbi; 22. Scavapa; 33. Fin half of 

Dhanishthi (or Sravishthá.) 
11. Kumbha | 8383—9167 | 300°—330° | 34. Secend half of DhanishthA (or Sravishthi); 24 Satatfraka (or Saiabhishaj), 


25, First three quarters of Piirva Bhadrapeda. 
12, Mina 9167--100001 8309-8602 23. Last quarter of Parra Bhadropadi; 25. Uttara-Bhadrapad’; 27. Батай. 


“160{4), The following is a summary of points to be remembered in calculating and verifying 
dates. The list, however, is not exhaustive. 
A. A luni-solar date may be interpreted as follows:— 
(I) With reference to current and expired years, and to amánta and pürpimánta months. 
(A) When the year of the given era is Chaitrádi, 
(а) For dates in bright fortnights, two possible cases; (i.) expired year, (ii.) current year. 
() For dates in dark fortnights, four possible cases; viz., expired year, or current 


^ year, according to both the pírnimánta and amánta system of months. 
Е (в) When the year is both Chaitrádi and non-Chaitrádi. 
Ё (a) For dates in bright fortnights, three possible cases; viz., (1) Chaitrádi year current, 


E (2) Chaitrádi year expired = non-Chaitrádi year current, (3) non-Chaitrádi year 


(ё) Dates in dark fortnights, six possible cases; viz., the same three years according 
е to both the pürnimánta and amánta system of months. 
| de months which are common to Chaitrádi and non-Chaitrádi years, the cases will 
as in (A). 
(IL) With reference to the tithi. 
All the above cases, supposing the tithi was current, (1) at the given time as well 
as at sunrise of the given day, (2) for the given time ofthe day, but notat its sunrise. 
B. А solar date may be interpreted as follows:— Г 
(L) With reference to current and expired years. 
(A) When the year of the given era is Meshidi, two possible cases; (a) expired year, 
(6) current year. 
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(B When the year of the given era is both Meshàdi and non-Meshádi, three possible 
cases; (a) Meshádi year current, (/) Meshádi year expired — non-Meshádi year 
current, () non-Meshádi year expired. 

(IL) With reference to the civil beginning of the month, all the cases in Art. 28. 

C. When the era of a date is not known, all known possible eras should be tried. 

D. (a) According to Hindu Astronomy a tithi of a bright or dark fortnight of a month 
never stands at sunrise on the same weck-day more than once in three consecutive years. For 
instance, if Chaitra sukla pratipada stands at sunrise on a Sunday in one year, it cannot stand 
at sunrise on Sunday in the year next preceding or next following. 

(6) It can only, in one very rare case, end on the same week-day in two consecutive 
years, and that is when there are thirté=n lunar months between the first and second. There 
are only seven instances! of it in the 1600 years from A.D. 300 to 1900. 

` (O It cannot end on the same week-day more than twice in three consecutive years. 

(d) But a tithi can be connected with the same week-day for two consecutive years if 
there is a confusion of systems in the naming of the civil day, naming, that is, not only by 
the tithi current at sunrise, but also by the tithi current during any time of that day. Even 
this, however, can only take place when there are thirteen lunar months between the two. 
If, for instance, Chaitra $ukla 1st be current during, though not at sunrise on, a Sunday in one 
year; next year, if an added month intervenes, it may stand at sunrise on a Sunday, and con- 
sequently it may be connected with a Sunday in both these (consecutive) years! 

(e) А tithi of an amánta month of one year may end on the same week-day as it did 
in the pürnimánta month of the same name during the preceding year. 

(f) The interval between the weck-days connected with a tithi in two consecutive years, 
when there are 12 months between them, is generally four, and sometimes five; but when thirteen 
lunar months intervene, the interval is generally one of six weekdays. For instance, if Chaitra 
$ukla 1st ends on Sunday (= 1) in one year, it ends next year generally on (1 + 4 = 5 =) Thursday, 
and sometimes on (1 + 5 — 6 —) Friday, provided there is no added month between the two. If 
there is an added month it will probably end on (1-- 6 — o=) Saturday. 

(е) According to Hindu Astronomy the minimum length of a lunar month is 29 days, 
20 ghatikás, and the maximum 29 days and 43 ghatikás. Hence the interval between the week- 
days of a tithi in two consecutive months is generally one or two. If, for instance, Chaitra sukla 
pratipadà falls on a Sunday, then Vaisákha sukla pratipadá may end on Monday or Tuesday. But by 
"the existence of the two systems of naming a civil day from the tithi current at its sunrise, as well 
as by that current at any time in the day, this interval may sometimes be increased to three, and 
we may find Vaisikha $ukla pratipadà, in the above example, connected with a Wednesday. 

Е. (а) A saükránti cannot occur on the same week-day for at least the four years preceding 

(6) See Art, 119, par. 3. 


160 (c) Te find the apparent longitude of Jupiter. (See Art. 63, p. 37, and Table ХП. 

L To find, first, the mean longitude of Jupiter and the sun. 

(i) Find the mean longitude of Jupiter at the time of the Mesha зайкгап by the following 
Table W. That of the sun is o" at that moment. 

(i) Add the sodhya (Art. 26, p. 11, Art. 90, p. 52) given in the following Table Y to 


Y They ure. A.D. 440—1; 716—7; 838—9, 857—8; 1185—4; 1264—85; 1581—3. 
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the time of the apparent Mesha saükránti (as given in Table L, cols. 13 to 17, or 172) The 
sum is the moment of the mean Mesha saükrànti. Find the interval in days, ghatikas, and palas 
between this and the given time (for which Jupiter's place is to be calculated). Calculate the 
mean motion of Jupiter during the interval by Table Y below, and add it to the mean 
longitude at the moment of mean Mesha safkranti. The sum is the mean place of Jupiter at 
the given moment. The motion of the sun during the interval (Table Y) is the sun’s mean place 
at the given moment. 

Il. To find, secondly, the apparent longitude. 

(Gi) Subtract the sun's mean longitude from that of Jupiter. Call the remainder the “ first 
commutation". If it be more than six signs, subtract it from twelve signs, and use the remainder. 
With this argument find the parallax by Table Z below. Parallax is minws when the commuta- 
tion is not more than six signs, из when it is more than six, Apply half the parallax to the 
mean longitude of Jupiter, and subtract from the sum the longitude of Jupiter's aphelion, as given at 
the. bottom of Table Z below. The remainder is the anomaly. (If this is more than six signs, 
subtract it from twelve signs, as before, and use the remainder.) With this argument find the equation 
of the centre‘ by Table Z. This is minus or plus according as the anomaly is oto 6, or 6to 12 
signs. Apply it to the mean longitude of Jupiter, and the result is the heliocentric longitude. 

(i) Apply the equation of the centre (plus or minus) to the first commutation ; the sum is the 
"second commutation". If it is more than six signs, use, as before, the difference between it 
and twelve signs. With this second commutation as argument find the parallax as before. Apply 
it (whole) to Jupiter's heliocentric longitude, and the result is Jupiter's apparent longitude. 

Example, We have a date іп an inscription.—*In the year opposite Kollam year 389, 
Jupiter being in Kumbha, and the sun 18 days old in Mina, Thursday, roth lunar day of Pushya." ? 

Calculating by our method "C" im the Text, we find that the date corresponds to Saka 
1138 current, Chaitra sukla dasami (roth), Pushya nakshatra, the 18th day of the solar month 
Mina of Kollam 390 of our Tables, or March 12th, A.D. 1215.* 

To find the place of Jupiter on the given day. 











gh. pa. 

Apparent Mesha sank. in Saka 1137 (Tadle /., Cols.13—25) 25 Маг. (84) Tues. (3) 3 32 

ПОСИ СТОМ У). саа зас га. ОЕ ТАЁ 2 m AE. 

27 Mar. Tues. 12 23 

ene given date н ба 1138. . . .., . O —— 
(350) 


350, then, is the interval from mean Mesha saükránti to 12 gh. 23 iven day 
th pa. on the given day. 
The interval between Saka 1 current and Saka 1137 current is 1136 years. 


- 1 Negleting the minute amd месті» of anomaly, the equation 
, may be taken for degrees, Thus, if the anomaly ie 149° 
7' 49", the equation may be taken for 149°. If it were 149° 31" 12”, take the equation for 150^. And so im the esie of ommu- 


` tation. For greater weeursey the équabom and parsilar may be found by pcoportion. 


2 Indian Aatiquery, XXIV, p. 307, date No, XI. 


$ The year 380 in the original seems to be the expired opposite 
DT. year. There arr instances in which “opposite” is во used 
АМ І m iodine’ ——— — аа 
шей to shew the 18cb day of the solar month. (S. B. D.) i 4 
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(Note that theve are 30 degrees 
to a sign, and only 12 signs.) 


М IOO‏ وز 
р 30‏ ر 
я: 6‏ 


б ‘Days (Table Y). . . . 300 


I ..- " - а - . - - 50 
Mean long: on the given day. 


Deduct Sun's mean longitude from 
~ that of Jupiter. ا‎ 
= first commutation. 


_ "As this is more than six signs we deduct it from 12 signs, Remainder, signs 0, 26° 
59 50. Call this 27°. 2 









Parallax for 27° (see Табе 2) = 4° 20. ҚА 
3 віць . ' “ 5 
Mean longitude of Jupiter (above) . . . + . . . 10 17 57 49 
Жаахан 1 ршэйэх,.... -...... .... 2010 
G yu 1 0 20 7 49 | 
Су? _ Subtract longitude of Jupiter's aphelion (bottom of Table Z) 6 о о о E 
N г | » ЗАГ ü 3 А 
БА МЫР”. ..-........... хх 7 е 
ПРИЕ ИФ е, ст. a 
ж А; + signs, 20 degrees = 140 degrees. Equation of centre for argument 140° = (Table Z) 3" 25’) — 
— Deduc this from Jupiter's mean longitude found above (10s. 17* 57' 49") we have 10s. 14° ! 
ся Jupiter's heliocentric longitude; and deducting it from the first commutation (11s. 3° — 







* о? 10") we have, as second commutation, 10s. 29' 35' 10". Remainder from 12 signs, 18.07 24' 50°. | 
~ Parallax for i sign, or 30%, (Table Z)=4° 49'. Applying this (adding because the commutation | 
. із over 6 signs) to the heliocentric longitude of Jupiter we have (10s. 14* 32' 49'- 4* 49'=) 
108. 9! 21 49" as the apparent (true) longitude of Jupiter. | ` у д 

From this we know that Jupiter was in the 11th sign, Kumbha, on the given date, 2 
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TABLE Y. 
i [Mean motion of Jupiter and Sun. Argument = number of days (ghatikas and 


palas) between mean Mesha sankranti and the given moment.] 
(This is applicable ta all the Siddhéntas). 


No. 
of 
days. 
1 0 0 0 
3 0” 0 0 
3 0 0 0 2 
i 0 0 0 8 
5 0 0 0 + 47 
6 0 0 0 5 Š 
7 0 0 0 ü È * 
8 0 0 0 1 E 
9 0 0 0 8 i 
10 0 0 0 9 Mg 
20 0 1 0 19 г а 
30 0 2 0 fe 
р v 
40 0 5 1 425 
50 0 4 1 Я 
60 0 4 J 
10 0 5 
80 0 6 | 
90 0 7 | 
Е 100 0 8 
200 0 16 
300 0 34 
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Sodhya | Siddhinta 3 10 14 
саў “Л замаа 2 зи 
Motion for ghatikis—ss many minutes and seconds os there are degrees and minutes for the seme number of days. Motion 


. ft passae many seconds ts there are degrees fur the same number of days 
D um The motion of Jupiter in four ghatikla is 19g , ot (my) 30 seconds. The motion of the Sun in five pales ix 
Sa o or (pay) 5 seconda, 
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ах Art. 102, p. 56. 
Ael ра, oa. the Lalxkmana Sena Bra, Art. 71, p. 46. 
———— 
Ві: «Ада sis riu geversing, Art 32, p. 17; 
.. mafialjon on acconnt af longitude, Art. 35, p. 19; detailed 
| rales Art. 45 to 51, pp. 25 to Sl; Arts 76 


(de T9, рр 48, 409; (ме аһ under Inferewiation, Lunar 


a, meaning of, Art. 30, and mote 2, р. 16; Art 47, 


2” 







thes Умай Ers, Art. Tl; p. éb; ind the 
° СТУ” 3 Art. 71, p. 46. 

: Nome кале Въ 

x Alberuni, Saptambi Kála Era usi in Maltin in his day, 








‚; рабсЬбйда, Art. 4, p. 2. 
БАЛЫ ақ ыс. 
r, definition and length of, Art. 15, and note 8, 


t I E tree and mean, defined, Art. 15, 

Маг... 

мый. бе ышы) 

longitade of, im A.D. 1187, Ал. 34, р, 11. 

М, saikrinti, defined, Art. 26, p ll; mewaing of 
rent”, Art. 26, note 2, p. 11; “apparunt time”, 
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—DG: rodjo- 

















Apsides Line of, in reference to length of anemalistie solar | 
year, Art. 15, and note, p. 5. 
"Armbi-sn" The. (See Maeáratta Siir san). 1 
Aries, first point of, Art. 14, p. 8; sideren) longitude measured i 

from, Art, 23, p. 9. 

Arys-paksha school of astronomers, Arts, 10, 20, р. 7, 8. 

Äryas, Ancient, were aequainied with the starry nalwhatras, 
Art. 35, p. 31. 

Arya Siddhduta, The First, Art. 17, p. 6; tho Second, id. ; length 
of year according to Pirst, now im use, Art. 18, p, 7; account 
of the, Arts, 19, 20, 21, pp. 7 to 0, and notes. Basis of 
solar reckoning in this work, Art 37, p. 20; mean intet- 
ealations aecordíng to, Art. 49, p. 29; Rule of, for finding | 
the samvateara current om a particular day, Art. 59, p. 84; — 
List of expunged sumvabmras of the 60-year cycle of Jupiter 
according to the rule of the, Art. 60, р. 36; where used in 
the Tables as basis of calenistion, Art. 79, p. 47; difference 
between moment of Mesha-saikrinti ss caleslated by the 
— ani the Sérye Siddidata, Art 96, р. 54, вой вЫ, _ 

Aynnishés, Warren's use of the, Art. 24, note 1, p, 1. 

Badi, or Vadi pakaha. (See Pakshe.) » 

Bahula peksha, (See Pazha.) 

Barhospatys samvatears, (See Bpilazpoti chakra.) 

Bengal. Solar reckoning weed im, Art. 25, p. 11; use af the 
“Bengili San” Era in, Art. 71, p. 43; килията 
im, 4d4.; New Year's Duy in, Art. 52, p. 32. 1 
забі, allover ofthe Sar ыі of astronomy, Art, 20, 8 
* Bengili San" Era, The, Art. 71, p. 43. 

Berars, Gapeta Daivajia’s works followed in, Art, 20, p. 9. 
Bhiskarichirye (A.D. 1150) meutions the Second frys Sidd- - 
Mínts, Art. 90, p. 8; follows the rule given in the Kéletatra- = 
ripeeñawa for naming adbike and kehoyn milena, Art. 46, p. 27; 
suppressed months seourding to, Art 47, p. 27; Art. 50, p 80, | 
Bådsratl, n Kuriya, (A-D. 1099), Art. 20, p, $; Art 52, p.31. 
Bija, ог correction, Art. 19, p. 7; Art. 20 and notes, pp. Tio | 
9; Varihamihira’s, Art. 20, p. В; Lalla'g id; inthe jam. - 
пірайба, м. р. 8; ia, Ory: Makers N E 
Гаітаўба'е, id. p. 8. 


=P 
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Bombay, New year's day im Art.82, р. 88. — 

Hrahmaguptn His Bradsur SufdAdais, Ari. 17, p. 6; Art.10, 
p. 7; Art. 20, note. 1, p. 8; his имет of nakshatra mes- 
surement Art 98, p, 21. Art. 40, mole ], p. 25. 

Bredeanas The, Ari 4], p. B4. 

Brahma-paksha school of astronomers, Агін 19. 80, р. 7, B. 

Бғайта Siddiénta of BHrabmsyupta, Art. 17, p. 6; Art. 19, 
p. T; Art. 90, p. Š; system of nakehatra measurement accond- 
іш to, Art 38, p. $1; rule for maminy iniercalated and 
expunged: months, Ar 46, p. ?7; Art. 50, p. 80. 

Tiribmpetisa m vaba w-Ehnkra, or sizty-remr etelo of Jupiter, 
Arts 55 i» 62, pp H2 to 37, duration ola year of ihr, 
пті B4 p. HS; Expunetion of a year of the, Arts, 54 t5 00, 
pp. 33 to M8; Hules for finding the year current on any day, 
Art. 50, p. 84. 

Br Ani мейі, Wale for finding the samvatearn current on а 
partienlar iay, Art. 59, p. 85, List of ER jr вала уайжагва 
af the 0-р аг cycle of Jupiter necording to the — rule, Art, 
00 p. 86, 

Briñat T.thieñiwtdeasi, ‘The, by Ganeín Daivnjfa, (A D. 1527) 
Art. 20, p. B. 

Borhanan, on the Lakwhmama S«na Era. Art. 71, p. 45, 

Савин der Fimiiemiee, hy Oppoler, Art. 40e, p. 23. See 
Dz BR. Sohrams Artes on Eelipaes pp. 100 — 116; 

Central Proviners, Gapesa Пај: ибаа works followed in, Art 
20, p. 9. 

Cermmonies, Religions, performmare of, bow regulated with 

'omerenm- to tihis, Art $1, p 11. 

Chih lll Vikruma yesr The Art. 71, p 41. 

Childaa, Names ul Hindu daya ol wek derived from, Art. 5, 
mote l, р. З. 


Challaama were sequminted with the afarry nukshairus, Art. 


3B, p. 81. 
Ubülwkyan Erx, The, Art Ti pi 40. 
Chini mis, or fanar month, Sen Lawatiom, Lumer oath 
Chara, The, defined, Art. 24, nite їр 11; 
Uhedi Krs, The. Art. 7], p. 4$. 


"Chhnre, Professur, iit of intercalated nad suppresse] months, 


Art 4f. note 8, p. 27, und Art. 74, uni note 1, р 40, 


Chinna Кішейі, Тіе Оһо еусін іп, Ағ. бі р, 88. 
‘Chittagong, The Mizi-sun Ern used in, Ari. 71, р. 46 


Christen Era, Tie, current or expired уеага (9) Art, 70, шае а, 
p. 430: Use of, im India, Art. 11, р, 44. 


ей day, The. (Sce Solar day). 


Cochin, New Yrar's Day in, Art. 52, p. 89. 
Calebrouke, wm iba Lakshmana Senn Fra, Art FL, р. 40. 
 Dowasjee Putell, List ul intercalated and suppressed montha in. 


` his * Ckromafogy," Art, 44, mute а, р. 27, and An. 75, and 
me 1, p. 49. 


- Üuwmisgham, General Sir Arthur. Jadian Fras, List of inter- 


eulaied and suppressed months, Атт, 46, тэ 8, р, 87, аад Art, 
Ta. mud note 1, p. 40, Ow the Lakshmama Seta Era, Árt, 
Т, ре. 


| Current year, defined, Art. 70, p. 40, 


Сүбе Siaty-year — af Jupiter, Arta 54-69, рр 28-88, 
Dist of expunged simvatmaraa, Art. 60, p. 88, габы шеп- 
tion bl iu imseriptions, Art. 01, p. 35. Ты шы 
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80-угат, ur luni-elar, eyele, Art. 02, pp. 30, 87; Twelve 
year — of Jupiter, Art. 83, р. 37, mud Table XII ; Grazáa- 
рагігрйй -- of 90 years, the, Art. (4, p. 37 Ondo — 
the, Art 64, p, 38. 

Dekháni system of lunar fortuights, Art. 13, p. 5. 

Dakshindyuma sañkrkuti, (See Saskrduis). 

Danda, Leugth of Art б. р. 8. 

Deya of the week, Names of Hindu, Art. 5, p. 8. 

Definitions and genera! explanation of names and Indian divi- 
sions of time, Aria 4—17, рр 2—7. 

Dattotide, & Karswa by Srpati, Art. 47, und nole 4, p. 37 

DAf-er.ddáda, n work by Lalla, Art. 20, p. & 

Dina. or salar doy, Art б, р. З. 

Dives, Silvana — = salsr day, Art. 6, p 2 

Division of time amongst the Hin ius, Art 6, p. Ф, 

Divyasimhadera, prince а/ Orissa, Art, (4, p. 39. 

Drüpura Yoga. (Ser Faga). 

Eclipses, metr ou. Art Wa, p. 95; not» by Profesor Jucobi 
wo id. Dr Sehrum's paper oh, and "Tables pp. 109—115. 

Ecliptic, symatical вий sidetval revolutions of moon, Art. 12, 
pote 9, р 4. 

El. ments am] Definitions, Ала. 4—17, рр. 2—7, 

* Équal-spare-system " f makshatras, Art. 88, р. 21. 

" Equati- of the rentre", defined. Ari 14, note 4, p.5; term 
explained, Ат. 107, р. 80, ятга роза ве, according to 
the Sérya-NuldAimia, Art. 108, р 81; givem for every 
degree of anomaly in the Mabarasda, Art. 100, p. OL 

Ere, The «rius treated мі, Ага 63-Ті, рр 89-41; ше 
аі, by опити aces. Ати, 66, 07, р. 39 

Expired yeur, defined, Art 70, р. 40, 

Exinet on. Of tith a, rnles governing. Art 85, p. 17; Variation 
on avount of longitule Arta 34, 83, pp 18, 19; — 
oi naksh tria Art. 3a, p. 19; — «f months, At» 45 t5 51, 
рр. £3 1o ^l, and Arta 77 to 79, pp. 45, 49; nlludel ta by 
Bhüskari-ehürya, Arr 4d, 47, р. 37. (Sen Lamar manih); 
— «cf a азитмнага, Art. 34 p. 39) variations in proctive, 
Art 65. p. 48; List of expunged samvete-raa, Ari. 60 anl 
Те ро 86; — аў зат'вівагаа іп іһе 19-усағ сугіс af 
Jupiter, Art. 88, p. 87 

Fasli prar, ‘The, Art Tl. p. 44 Do, luni-eohar, id. New 
Year's Day in Madras Art 53, p 98, New Year's tay iu 


Bengal, ig. 
Fised puint dm Aries The, sidera] lonxitude measured from, 
Art. 5, p 9. ` 


Fleet, Dr, F., Art. Tl, р. 40, шиг 1, on the Chedi Eri, Art 
7l, p. 42, nute 4, om the Gupte and Valabhi Eras, Art 
71. p. 4d, 

Fight, Muhammad's Art. 161, p. 101, 

байса Daivajüa, aulhor of the CraAalghass, a karmpa in 
АЛ, 1580, юм of the Bpidat and Laja Tübichinibmanir 
(AD. 1827), Art. 20, p, 8, hus Ма, dl; Dot of suppres-ed 
months accomdipg to, Ari, $0. p. 80; different treatment of 
Saka years by, Art. 68, p. 39. 

Ganjam, New Year's Day in, Art 52, p. 52; The Oko cycle, 
Art (4, p. 37, | 

Garga's system of uakshatras, Art. 98, p. 21, 

Gata, a — year defined, Art. 70, p. 40. 
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| An 47, р 27. 
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біні, Іль of, Art. 6, p. 9. 

бута Chandra, “Chresologiea! Tables" by, Art. 71, p 43. 

| Grakalégharn, The, n Karaga, written by Ganesa Duivajiia (A.D. 
50, 


1540), Ап. 20, р. 8; Ам. 50, р. 30; Ам. 68, р. +0. 
Grabs-parivritti eyele, The, Art. 64, p. 37; equation of, id., 
amd mole б. 
Gregorian year, Length of, compared with thai of the Hijm, 
| 1. 
21, pp. 8, 9; amd the Grahaldghawe and Laghw Tithichin- 
iímem: of Gageia Пытайа Атс 20, p. 9; New Year's Duy 
32; ase of the Virrama Em in, Art. 71, p.41; 
settlers fmm — in S. India, id. 


Hailarábàd, Gageís Daivajña works followed in, Art. 20, 


т 
= 


Hareha-Kala Era, The, Art. 71, p. 45. 

ef hanauj Kiog, establishes the Harsho-Kila 
35. 

161, p. 101. 

a planet, denal, Art. 03%. note 2, p. 37. 
of the Ite origin, Art 161, р 101. Length of 
Gregorian years compared, Art. 102. p. 102; begins 
heliseal rwing of moon, Art. 164, p. 102. 
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account wf luegitude, Art 84, р 19; — of nakshatras, 


` 37; by different Siddhántas Art. 49, p. 29; by 
wmánis and рёголайдга systems, Art. 5l, p. 80. See azo 
ris. 16—19, рр. а. 


. Jeenbi, Professor, noie on celipsm, Art. 4üe, p. 38. 


ПАБ: Era, Art. 71, p. 46. 
6. 


jupiter. Blja, wr esrreetioo, applied in A.D. 503 to his motion, 
by Vertha-mibir, Art. 90, p. 8, and by Lalla, id ; sixty- 


_ ges cyde of, Arts, 53~ 63, pp. 52 f; twelve-year cycle 
p. 


of Art. 63, p. 87, and XII; helincal rising of, marks 
beginning of year in one eysirm of 12-year ғусіе, Art. 63, 
(p 87. twelve-year cycle of the mean-sigu system, Art. 03, 
р. 37, and Table XI 

Jyutisha-darpana, The, Rule for mesn ivterralation af montha, 


tule for finding the sumvwimara current ou 
Art. 59, p 35; List of expunged samvatearss 
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Kálatatra-eivechana, Tho, & work attributed to the Sage Vylaa. 
Art 40, p. 27. 

Kali-Yura, The, Era described, Art. 71, p. 40. 

Kalpa. Length of, Art. 16, p. 6. 

Kanarese Districts follow the Gradaldghava and Layhu Tithi- 
chinidmant of Guyeia Daivajfia, Art. 20, p. 9. 

Kansaj. Use of Harsha-küla Ers im, Art. 71, p. 45. 

Кагава, Агі, 1, р. 1; Art. 4, p. 2; definition of, Art. 10, pp. 3, 
4: names of, Table VIII, cols. $ and 5; data concerning 
them, im ап actual рабо, Art. 30, p. 14; "Karana 
index", Art. 37, p. 20; further details coneerning, Art. 40, 
р. 23. 

Karsgs, An astronomical treatise, Art. 17, note 1, p. 6; tha 
Potcha Siddhdutitd, id.; merount of some of the Karapas, 
Arts. 19 to 21, pp. 7 to 9; Vivildin Kochehuuna's —, Art. 
20, p. 8; the Makaramda, id. ; the Grahalighara, id, the 
Badsratt —, Art. 52, p. 31. 

Keren pratdia, on natronomieal work, Art 20, p 8. 

kántiküldi \ ikrama yrar, The, Art Tl, р 41. 

Kashmir, Saptamahi-KAls Emm, The, weed is, Art. Tl, p. 41; 
New Year's Пау in, needing to Alberuni, Art. 92, р. 32. 

Kiththukılû, Length of, Art. 6, p. 2. 

Kûthkuivkli New Year's Day in, Art. 82. p. 32; uwe of the 
Vikraws Ёга in, Art 71, p, 41; do. of the Valabhi Ёга, 
Art. 71, p. 43. 

Khalif Umur, Art. 161, p 101. | 

Khand kiddy of Beavmagupta, The, (A.D. 665) Art. 20, 
p. 5, note L 

Kielhorn, Dr F, on the Saptarshi-KAla. Krx, Art. 71, p. 41; 
on the Vikruma Era, 14, pp. 40, note 3. 41; on the Chedi 
or Kalachuri Era, i, p. 42, and note 4; om the Noviir 
Er, Art. 71, p. 45; on the Lakshmana Sena Ers, Art TI, 
р. 46. 

Kollam Era, Deseription of the, ar Bra of Parasuràma, Art. 7L. 
p. 45; — dedu, id. 

Кузда paksha — (See. Paksha). 

Krita yonga (See Рада). 

Kahaya, meaning of word, Art. 32, p. 18. 

Kshaya tithi general rules governing. Art. 32, p. 17 ; variation 
on account of longitude. Arts. $4, 35, p. 18. Kshaya micas, 
detailed mies governing, Arts. 45 to 51, pp. 95 to 31, and 
Arts. 76 to 70, pp. 45, 49; — samvatsara, Art, Бір. 38; 
list of Art 60, and Table, p. 36. (See Erpunction, Lunar 
шопа). 

Laghm = Tithichintimani, The, a work by Gapeds Daivajüa 
(A.D. 1587) Ан. 20, р. 8. 

Labore, New Year's Day io, according to Alberani, Art. 53, 
p. 82. 

Lakshmana Sena Era, The, Art 71. p. 46. 

Lalla, author of tbe DACeruldAida, Art. 20, p. 8; introduced. 
a blja to First Arya Siddidnta, id. 

Leüká, Latitude and longitude of, Art. 36, and note 2, p. 20. 

Laukika Kila Era The. (See Suptarshi Killa) 

Loogitude, variation im time caused by, Arta. 54, 35, pp. 18, 19, 

Lunar mooth. (See also Petrie, Awénta, Pírsimánta, Lanstion.) 
Definijon of the term, Art. 124, and note, p. 4; names of the 
months, Art $1, р. 3% snd note l; originally derived from. 
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the пайз агаа, Art. 43, and Table; pp 24 34, 35; afterwards 

from tbe зишиз of ihe кіш monta, Ast 44 p. 24; 

detailed тийз governing кестен and expunction af, 

Aris. 44 to 51, pp. 25 in 1, varying lengths of months, 

Ari 45, p, 23; а ча 
how given, Art. 48, p. 28; rule in the Kdlatatea-rinechana, 
and in the Вгайта-8 ЛААНЫ, il. true and mean systems, 
Art. 47, p. 97; suppression of a month impemihle under 
TEMAS id. p. 85; inierralation of month recurs in cyeles, 

Art, 50, p. 90) peoulinrities observable in the order, id; 
intervalntina by aminta amd püruiminía systems, Art. 51, 
р. 90; Ағы. 76 1 79, рр. 48, 49; names of the Hindu 
lanky months, Table IE, Part i, cola. 1 to 3; Part ii,, cola, 1 to 5; 
Tabie IIL, wl. 2. | 

Lumiom, a natural division of time, Art, 12, p. 4; syuolical 
revulutiun, id. note Ë, | 

Lunution-parta. (See Tithi-iader,) 

Luni-solar month-names, goneral tule, Art, 14, p 5; Art. 41, 
p. 24; season-names, star-names, Ari 14, p. 8; the farmer 
first met with in the Jajar Рейна, id. ; modern names derived 
from star-names, Arts, 42 to 44, pp. 24, 25. 

Luni-solar year. Begins with mnñuta Chitra nkla Lat, Art. 52, 
p. 8l; rule when that day is either adhika or bahaya, i. 
p. 31; rule when Chajtrs i» iulerealary, id. p. 33; sontharn 
ar luni-elar cyele of Jupiter, Art. 02, p. 86; The —- Fuaali 

Lusi-selar reckoning ned in most part of Imdin, Art. $5, p. 11. 

Madhyuma, — mexn, Art. 28, moie 2, p. 11. 

Migi-Son Era, The, Art. 71, p. 45. 

MaAdiddrate, Beginning of year mentioned in the, Art. 53, p. 38. 

Mahiyuga, Length of, Art. 16, p. б. 

Mahratia Sdr-San Een, The, Art. 71, p. 45. Hijo-Sake Era fT be, 
Art. T1, p. 47. 

Maialr, Gauesa Dnivajha's works followed їл, Ari, 20, p. 5. 

Makaranda, The, 8. Кагаац (3.0. 1418), Ан. 20, р, 5. 
—— 
“the, Art, 109, р. 6 

e MAR da D rds uae of Kollam 
проф im, Art. 71, p. 45. 

"Milavs Er, Thm,— the Vikruma Ers, Art. 71. p. 43. 

Malayñlam, sihóol of astronomers um the P akkya-barmaa, Art, 
80, p- 8; amd the drys SiddAdata, Art. 21, p, 9; — countries, 
solar reckoning used in, Art. 25, p. 11; New Year's Day in 
е — country, Art. 53, p 83. 

Marithis follow Gapeda Doivajiia's (iroAatighare and Lag hu Tithi- 
rdimfamawi, Art, 20, p. 9. 

Мит куйуш ef lunar fortnizhis, Art. 13, p. 5. 
Márridis uf Southern Tndin wwe the Vikrumn era, Art. 7], p, 41, 
Миии, Use of Harshaküla Era in, Art. 71, p. 45. 

Маап usemaly, maonn'a, sins, Art. 15, note 4, p. 5; Art. 102, 
ү. 56; term explained with reference to Tables VL and VIL, 
xad "A" snd +e" in Table I, Art. 107, p. 60, 

Mean waukrinii defined, Аг. 20, р, 11; memning af word 
“mean”, Art. 26, note B, p. 11; "mean lime," Art, 36, 
19; * ean solar duy," id. ; "neun wan," idy “mn nom,” 
йі; rne amd mumn systema regulating intercalation and mp- 
premion of maüths [n the luni-sclsr calendar, Art. 47, p. 27. 
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138 ta 160, pp. 65 to 101. 

Mithila, Use of the Lakshmana Sena Eran, Art 71, p. 46. 
Month, Lunar, lengths of aynodiexl, sidereal, tropical, onome- 
listis, modieal, Art, 12, noie 2, p. 4; numes of — in the 
Шы Em, Art. Tl, p. 4i; Mabammadan, Tubie of, Ari. 103 
p. 103, 

Moon, ber mitini бе ааба wiska (sa BQ, Lit. 1, 184 
one symodie revolution constitutes 80 tithis, а; Маер 
ta her motion by Lalla, Art 20, p. 8; and to her apogee, 
id. mean length of her sidereal revolution, Art. 38, p.31. 
how the moon's motis caused the naming of tbe lunar 
months after the nakshstraa, Art. 43, p. 24; lumar equation 
of the centre explained, Art. 107, pp. 60 f. 

"Mona's a,” term used in Table T, its meaning, Art. 07, p. 55. 
Muhammad, date of bin flight, Art 1601, р. 101. 
Muhammadan calendar, perpetual, by Dr. Burgess p. 106. 
Muhammulan months, Table of, Art. 168. p. 102. 
Mukundnlera, prince of Oris, Art. 64, p. 35. 

Multin, The Soptarshi Kila Era used in, Art. 71, p. 4l. New 
year's day in, according to Alberoni, Art. 52, p. 32. 
Муііта. (За Мной). 

Nidl, Length of, Art. 6, p. 2 

Nidikl, Length of, Art. 6, р. З. 

Nakshatra, Art. 1, p. 1; Art. 4, p. 2; Art. 88, y. 21; definition of, 
Ай. 8, p. 8; length af, id ёй өлшегіш, ін ва звіні 
paieháüga, Art. 3U, p, 16; intercalation and expunetion uf, 
Art 35, p. 19; — or “nnkshaten index,” Art. 97, p. 21; 
equal ond unequal spare systems of, Art. 88, р. #1; longitudes 
of ending points of, Tablu shewing, Art 35, p. 28; gave 
their names to tho lunar montha, Arte 45, 44, and Table, 
pp. 24, 95; method for ealeularing fully explained, Art. 133, 
р 63. 

Nepal (ог Меүйг) Em, The АМ. 71, р 45; use of Harsha 
Kila Frs in, id; use of Gupta Era im, Árt. 71, p. 44. 
Nevlr Em, The, Art, 71, p. 45. 

"New Style" in Europe, Ari. 188, р. 108. 

New Year's Day, The Hindu, Art, 62, p, 81; Vuries in various 
localities, dak, und note 3, p. 82. 

Niju müsns. (See Дава mnan), 

Nimsywnn Saükrànti, (See божий. 
Nirmawarindñu, The, Art. 31, nate, p. 17. 

Nodital Iunsr month, Length of, Art. 19. moie 1, р. 4. 
“Old Style" in Europe, Art, 168, р. 108, 

Oäko eyele, The, Art 64, p. 87, 

Oppoleer's “Cano der блатна", А 40a, p. 23. 
Опан, New Veurs Day in, Art, 52, р. #2; ич ой» че: 
ін, Art. 04, p. 87; use of Amli Era im, Art 71, p. 45. 
Pailamáhe SiddAdnis, The, Art. YT, p. 6. 


* 
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9 one or other of the SiddAdafas, Art. 19. 


p. 7; the principal articles of, treated in detail, Art. 29 to 51, 
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р. 8. 
з. Mahrattas, Art. 71, p. 47. 
Tamáginl, The, use of the Saptarshi Kile Era in, Art, 
Th p. 4L 
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| Májendm Tél Mitra, Dre, on tho Lakshmana Sens Fra, Art 


71, p. 46. 

RAjpatios, residents in, follow the Brahma-paksha school of 
_ astronomy, Art. 21, p. 2 
Rijytbhisheks Ere, The, of the Mahrattas. Art 71, p. 47. 


Rémachandradeva, prince of Oris, Art. 64, p. 39. 
* 
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Tamil country as solar, Art. 67, p. 39; description of the 
Art, 71, p. 42. 

5ана Brahma Siddidata, The, Art. 17, p. 0; Art. 59, 
note 2, p. 34. 

Задай. {See Veda). 

Samvatsara, of the 60-year cycle of Jupiter, Arts. 53 (o 62, 
pp. 32 to 87; duration of, according to the Surya Siddidata, 
Art. 54, p. 33; expunetion of a, (kshaym aumvatsara) Art. B4, 
p. 33, warintions in practice, Art. 56 tv 60, pp. 33 to 36; 
rales for finding the — current on a particular day, Art. 
59, pp. 34/; list of expanged — Art. 60 and Table, p. 36; — 
of the 12-year eycle of Jupiter, Art. 63, p. 87, and Table 
XIL; of the 12-year eyele of Jupiter of the menn-sign system, 
Art. 63, p. 37, and Table XII, 

Sankashtanidans-chaturth!, a certain religious observance, proper 
day for performing, Art. 51, p. 17. 

Saükrünti, definition of, Art. 23, p. O; true and mean, dis- 
tinguished, Art. 26, p. 11; us of the word in this work, 
Art, 27, p. 12; how the incidence of the —~ affects 
intercalation and expunction of months in the huni-solar 
calendar, Art. 45, р. 26, and Table; Art. 79, p. 49; 
Mesha — , table shewing difference of moment of, as 
calculated by the Arps and Sirya Siddkdatas, Art. 96, 
p. 54, and Table, (Sce also the Additions and Corrvetions, 
pp. 149—161). 

Saptarshi Kala Era, The, Art. 71, p. 4l. 

Зита KAla Era, The. (See Зарбат Ка). 

Ssurs mía, or solur month. (See Ѕоѓаг monike). 

Saura-pakaba school of astronomers, Arts. 19, 20, pp. 7, 8. 

Siyuna saikrinti. (Зее Smitrdnti). 

Sexagesimal division of the circle in India, Art. 22, p. 9. 

Shih Jahán used (he llàhi Era, Art. 71, p. 44. 

Shahür-San Era of the Mahraítas, The, Art. 71, p. 45. 

Siddháumias, Yenr-measurement according to the different — , 
Art. 17, p. 6; what is » Siddhéata, id, note 1; scoount of 
the various, Arts. 19 to 21, pp. 7 to 0 ; differences in results 
when reckoning by different, Art. 37, p, 20; especially in 
the matter of adhika and kehaya micas, Art. 49, р. 29. 
Siddhdnta Sekhara, The, of Srlpati, Art. 47, р. 97. 

SiddAdala Siromani, The, Art. 50, p. 30; coincidence of sidereal 
and tropical signs of odie accordiug to, Art. 23, p. 10, 

Sidereal revolution of moon, Art. 12, note 2, p. 4; length of 
— lunar month, Art. 12, note 2, p. 4; — solar year, defi- 
nition, and length of, Art 15.and note 3, p. B; — revo- 
lution of earth, (4. 

Sidha Samvat Era, The, Art, 71, p. 46. 

Sindh, New Year's Day in, according to Alberuni, Art. 52, p. 32. 
Givaji, Raja, established the Mahratin Raja Saka Era, Art Ti, 
р. 47. 

Smpititattedmyita, The, Art. 71, p. 46. 

Sodhya, defined, Art, 26, p, 11; Art. 90, p. 52. 

Solar days, correspondence of, with tithis for purposes «f 
preparing calendars, Art. 31, p. 16; how named, Art. 3], 
p. 16; “mesn —”, Art, 36, p. 19; variation in lengths of, 
its cause, íd. 

Solar mouths, The, Arta. 23 to 28, pp. 9 to 13; zodiacal names 
ef, Art 23, aud note 1, p. 10; named after lunar months, 





he. Art. 17, p. 6; Art. 59, note 2, p. 84, 
| India, system of lunar fortnighta, Art. 13, p. 4; New 
eus Day im, Art. 52, p. 82. 
== trus or sppperent, Art. 26, note 2, p. 11 
ceremouy, Proper day for performing a, Art. 31, p. 17. 
i, a celebrated astronomer, Art. 47, and note 4, p. 27;" 
Ratnamdld, Act. 59, note 9. p. 85. 
раба. (See Рада) 
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в. 3; longitude of his apogee in A.D, 1137, Art. 24, p. 11, 

"mean sun," Art, 36, p. 19; solar equation of the centre 
Art. 107, p. 60 f. 
j Suppression uf sumvatesras, months, and tithis (See Erpenction). 

Surs; Length of, Art. 6. p. 2. 

Sür-Sas Er» of the Mahraitas The, Art. 71, p. 45. 
А Séryt Siddhénta, epoch of Kali-yaga, according to the, Art. 16, 
COME р. б; length of year according te, Art 17, p. 6 and Art, 18 
m p. 7; secount of the, Art. 19, 20, 21, pp. 7 to 9, and notes 
) basis of luni-solar reckoning im the Tables, Art. 37, p. 20; 

true length of solar month scoording to, Art. 43, p, 23, 

29; list of suppressed manths secording to the, 
29; duration of s BérAaspatys затгайзага, ot 
60-year cyclo of Juptior according to the, Ar. 
— rule for finding the samvatsars current on 
, Art. 59, and note 1, p. 34; list of expunged 
the 60-year cycle of Jupiter according to the 
60, p. 36; difference between moment of Mesha 
taleulated by the — and the Arse Siddkduta, 
Table; greatest possible equation of eeatre 
108, p. 61. 
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this work. Deseription and explanation of, Arts. 
countries, solar reckoning used in, Art. 25, p. 11. 
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Sena Pra in, Art. 71, р. 46, 
cA; varying lengths of, Art, 7, р. 8; 
varying length of, Art. 7, note 1, 
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Valabhi Ers, The, Art. 71, p. 43. 


Hindu, Art. 5, p. 2 


Visara, — salar day, Art 6, p. 2 À 

Várahtha Siddhdnta, The, Art. 17, p. 6; Art. 59, note 9, 
p. 34. | 

Vávilàa Kochehanna, author of a Aarase, A.D. 1298, Art. 20, 
р 8. 

Veda, The. Ydjur —, Art. 41, р. 34. 

Vedásga Jyotisha, The, Art. 17, p. 6; Art. 44, p. 25; Art. 47, 
p. 28; beginning of year according to, Art. 59, р. 32. 

Vighat!, Length of, Art. 6, p. 2. 

Vijala Kalachuri, Defeat of Wastern Chilukyas by, Art. 71, p. 44. 


a solar вай Meshddi, Art. 67, p. 80; not used by Hindu 
Astronomers, Art 70, note 2, p 40; The — described, 
Art. 71, p 41; “Northern —" and Southern —" 44, 
^ — samvst", p. 42. ! 1 
Art. 71, p. 46 | 
Vildyatt your, New Year's Day, Art. 52, p. 32; Art. 71, p. 45. 
Vinkal, Length of, Art. 6, p. 9, 
Vipala, Length of, Art. б. р. 2. | 
Virakesvaradeva, prince of Orima, Art. 64, p. 89. 
Vrata. Proper day for performance of 8, Art. 31, p. 17. 
Friddki, meaning of word, Art. 32, p. 18. 
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Warren. His Klassákalifa, Art. 24, note 1, p. 11; inaeenrute 
lengths of solar months recorded in, id. ; оз the Christian Era, 
Art. 71, p. 40, note 2; om the Viliyatl Era, Art. 71, p. 43, 
note 1; on the Kollam Era, Art. 71, p. 45, note 4; om the 
Graha-parieritti eycle, Art. 64, p. 37. 

Week-day names, Hindu, Art. 5, p. 2. 

Yaniajird, Old Persian calendar of, Art. 71, p. 47. 

Year, The Hindu, solar, luni-solar, or lunar, Art. 25, p. 11; 
beginning of, Art. 53, р. 31; GO-year cycle of Jupiter, 

$2 to. 37; twelve-yexr. eycle of Jupiter, 


Art 63, р 87; current (nariemdaa) and expired (pata) 
yeare distinguished, Art. 70, p. 40, 

Youn, Art. 1, p. l; Art 4, р. 2; definition of, Art. 7, p. 3; 
length of, id,; deta concerning, in an actual рейсЬййда, Аг1. 
30, p. 14, “ — index", Art. 37, p. 20; special yogas, and 
auspicious and inmuspicieus ones, Art. 39, p 22. 

Yogns, Method for calculating, fally explained, Art. 133, p. 64, 

Yoga tira, of chief star» of the nakshatras, Art. 38, p. 21. 

Yuga, Length of, Art. 16, p. 6. 

Zodine, The Hindu, Art. 22, p. 9. 
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